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MicroCentre introduce . 



CROMIX 



Cromis IS Cromemco's new mulii- 
usBt, m J It I -tasking, high speed disk 
operating system. It is modelled on 
Bell Labs' Unix operating system, 
widely available for the popuiar 
PDP-11 range of mini-computers. 
Cromix is capable of using hard 
disks and (loppy disks in a 1 to 6 
user environment. At presenl it 
supports multi-user Stmcturetl 
Basic, Fortran IV, Rattor, Macro 
Assembler and screen editing. 



Efficient 

The internal structure of the Cromix 
operating system optimises input/ 
output buffering, making disk- 
in lens i\/e execution more than tv^ice 
as fast as most other micro- 
computer operating systems. For 
instance, Cromix usually runs 
CDOS programs faster than CDOS 
by utilising a simulator, which 
intercepts CDOS operations and 
translates them into more efficient 
Cromix function calls. 




Flexible 

Users can maintain individual sel; 
of directories and redirect I/O to 
achieve system flexibility. Cromix 
supports single and double sided 
floppy disks and up to three hard 




disks. These features provide a 
new standard of system 
performance seldom found even in 
larger mainframe operating 
systems 

Cromix features 

• Hierarchicaldireciories. 

• Compatiblefile.deviceand 
inter- process I/O. 

• Large number ol operating 
system buffers. 

• Disk addressing to over 1000 
iviegabytes per spindle 

> Arbittarynumberofdirectones, 
sub-directories and files. 

• Maximum file size is disk 
capacity or 1000 Megabytes, 
whichever is smaller. 

• Asynchronous processes, 

• Userdefinablesystem 
features. 

• Executes CDOS calls as well 
as Cromix calls. 



^olC3 Cromemco^,^c^^e^&ip^^ 
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DISTRIBUTORS 



Complete Micro Systems Ltd., 
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Old tricks for new Pets. . . 
New tricks for old Pets. . . 

and no tricks missed! 
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Almarc 

+ 

Vector 

Grcq^hic 

The complete partnership 
in Microcomputing 



Almarc 




At ALMARC Data 
Systems, you can be sure of 
our experience of hundreds 
of Vector Graphic systems 
installed throughout the U.K. 
-all with 12-month 

irranty and the back-up of 



full Sf 



e fad lit! 



Tied 



out by experienced staff. 

ALMARC are the 
specialists in Vector Graphic 

equipment with applications 
in word processing, business 



systems, laboratories, 
research, schools, colleges, 
universities and industry. Plus 
an ever-growing list of 
compatible software - 
Pascal, Fortran, Cobol, APL, 
Algol, BasicCompilerandothers. 

We will be pleased to 
demonstrate how ALMARC 
+ VECTOR GRAPHIC 
Systems equals The 
Complete Partnership in 
microcomputing. 
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Editorial 

Two Great Ideas 

The photograph shows Sir Keifh |o?eph lalk- 
^xhibiticn at soiall a>mpulctB and electronicSr 





THE SDs AND THE 90s 

A torscasl by an eminent tuturologisl. 
BIDDEN-FOR FRUIT 

The day mat Wall Street SLCcumbed lo lemplation, 
THERE'S MONEY IN MUCK 

How one man became maste' of all he surveyed. 
A NATIONAL PHENOMENON 

COMPUTERS AT EXETER 

The Exeter health prd]ecl 
STRUCTURED PROGRAMMING 

Beauty is modular. 
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Computer Technology 



The 80s and the 90s 



D' Earl /osepJi is uiitli Sperry UnivM 
~" ' oil, Spetry Coqtoraiion. Vic viaiis 
resicd in this paper are not necessarily 
muse of Sperri) Univac. The paper form^ 
a chapter in the book. Future Imperfect 
edited by Rex Malik. © Sperry Un""'- 
UK, I9S0. If has been further ediled 




designeis and managers applying com- 
puters, systems lend to be designed ta 
avoid or eliminate Ihe future po55ibility 



Futures 

lie four siiort-range future compute) 
jiutions. 5howii in Figure 1, niiw vi 
e for liie 19805, are mapped as to ttieii 
ected leading edge of occurrenL-e, ma- 



•arly in 19Smit, is mitia' 





Trends in technology 
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Thus s f 

From macrosv! 
an e onomy of scale (EOS) fUp-Hop: com- 
ponents become end products, machines/ 
computers become omponents and fac- 
tories/offices become machines. These 
major technological transitions ire now 
nd technologically feasible 



ismg H 

3), ct 

happen to chip technology 

end toi^ard the computet 
nmputer - 



ir the 1980s 
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the 




technologv track' The i 

New d rections n microsystem tech- 
nologv will result n cybernetic machines: 
ntell gent machines people amplifier de- 
vices vith para expert adjuncts; infor- 
mation appbances and microfa dories or 
distnbuted faclones 

A future history map from the 1980s 
also brings human cylwrnetic people am- 
pliller appliances, knowledge-tiased sys- 
tems and robots. In the 1990s, from 
extrapolated technology h^nds, we can 

Mnked robots and people amplifiers; whi- 
le in the nest century, perhaps, 'slaves' 

Safe predictions for the next phase of 
semiconductor integration developments 

of thousands of logic gates per chip into 
and beyond the hundred thousand range 
- perhaps even by the midpoint of the 
inon, j___j_ -..^ -present obstacle 

ncal ev ' ■ 
ity - IS the ci 
of 'what to do with lOO.OOD gate' chips'; 
this will surely be solved early in the 
1980s, One answer, to be hinted at later, 
is the process of putting applications on 
a chip, such as MlS-on-a-chip (Manage- 
ment Information System). 

But, and here is the rub, three new 

field. First, the number of alternative ap- 
plications possibilities of what to do with 






each is huge, bi 
f more than a ml 






10()K gate size, even in an etasHc markel, 
is quile a bil less (Ihan previous chip com- 
ponenls in the LSI and MSI ranges) for 
each design ■- but, more in total for all 
usefully possible lUOK gale chip applica- 
tion designs- 

When these farce factors for the future 
aje combined, they suggest that VLSI, 
VHSI, and BHSI (Beyond VHSI) should 
have much longer lives than MSI and LSI 
hardware - both for their use in systems. 



Futures 



s fijs 



ll usage/ 



ipact is well beyond five years, with 
mmon (or peak) usage not occurring 
the tenth year; by the twentieth 
'ear, it is stil) a usefully viable system - 
ind this time-scenario is expected to 






forecast a turning pomt that has alreaay 
been mitiated from Ihe component view- 
point; it is the US government's VHSIC 
program scheduled for its first impact in 
the 1983 to 1985 period - with numerous 
computer developments expected to fol- 
low. This computer hardware technology 
advance is adding analogue (signal pro- 



Thu 



, interestingly, even in the faci 
easing pace of technologically 
e developments in ' 




type of hardware for designers to design 
next generation computers. 

Thus, even though we must forecast 
that early in this decade computers will 



inary computer developmen 
haps not unHI almost the 19,. 

iced technological developmen 
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(elec)tronic roots. Why? Such purposive 
appliances (tools for helping people) pos- 
sessing communicadon capabilities, 
meshed wilh computer/cybemeHc 
"smarts", will establish a sort of eihno- 

wherein •(!) people communicate with 
appliances, "(2) appliances trigger con- 
son they are amplifyii 
aware' and •(1) appliani 
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■talk' with 
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Anotl 



haps ihe biggest prol 



itable ( 



n area, is the soft- 
is the stretch out 
in time imposed for the design of 1IX),(X)0 
gate chips - the Computer Aided Design 
(CADI ■■ ■"■■■- ■- 



CAD di 



s the I 



program dcvelop- 



component technology, computer sy 
lems using such technology are lending 
to stay around longer as part of the tech- 
nological fabric of society. This implies 
that •(!) there is a considerable growth 

novations and »{1) there are a growing 
number of technologically backward (but 
not necessarily obsolete) computer sys- 



„ if VLSI or VHSI truly turns out to 
have a longer life, so should the resulting 
CAD and Operating System (OS) support 

' With lens of thousands, hundreds of 
thousands, and millions of logic gales per 
component - as with even a few thou- 
sand per chip - there are long design 
times. Because of such long design times. 
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le applicalions - especially in 

colleges and universities, research appli- 
cations, the military - the hardware in 

lunlogical advances would allow to be 
available. For most others, perhaps the 
major number of applications, such com- 
puter systems using older (out-of-date?) 
technology are endrelv adequate and de- 
sirable from the viewpoint of the system 
slabibty implied. But for the former ap- 
plications, what is implied is a vast up- 



ic hardwB 
19805 thus have already had their design 
the lechnology design 
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Additionally, breakthroughs in n 
storage technology, in this decade, will 

see the creation of very large, —- 

stored data bases, economical 
for even email organizations - 
magniti 



paperless fuiure-office-of-the-future, 

real-time and life-long educational sys- 
tems, knowledge (instead of data) based 
computer systems; and much more, in- 
cluding business and society infrastruc- 
ture changes. 

Such advances m mass memory devel- 
ni-ment are now clearly in store for the 
i and before 1990 we should expect 



from such compuler de 

ments will certainly impact upon all 

areas of computing by creating mor 

hme trom performance-effechve computet sy; 

in of a new Thus, some time in the 198l)s, wi 



m To be continual. Nexl tosuei 'Fulum 
gmeraliDi 'cakulalors' 'Future office-of-the- 
future •New directions in microsystan te ' 
nolDjty •Snfhrnre cast into JionJuBre. 



Does your microcomputer 

suffer from 

hiccups? 
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The complele range of Reguvolt 'P' 



VCetronic Limited 



range Df Reg jvolt 'P' Mcdel Conslani Vollage 
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IHI publk □fEering 
WW of stuck is the 



Apple Comput. 
)f 4,5 million sha 
masl csciting ev 
nsU.S. . -— 



,iid unlike newE 
.rsav, a new ^oftw.ire package, Apple'? 
itock harvest gsrnercd altention in quart- 
■ts nonnally uoaccuatomcd to talk of bilf 

As an example, the following, a con 
v.ersahon overheard in a Wall Street tav 
=rn. Two men, dressed for business, bu 
with lies loosened as befits the end of i 



Letter tram America 



Peter Krass 



■W^ • T T xn _ In another plot, Apple lakes over the 



Fruit 
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'iBM has dont 

I third versiiin, the U.S. 
lossoms, and everybod 
/body is happy and not 



ber, in 19B0, Apple spent some S4.47 mi 
lion blowing its corporate horn. The ni 

ter known than il is today- And th; 



most asked, what does Apple plan to do 
with all thai money anyhow? 

Rumors abound. And in what may be 
a sign of things to cume. Apple is domg 
little to straighten out Ihese murmurings. 
Instead, they're busy perfecting their IBM 



plans." Very well. Let the rumors fl 

One possibility, the grapevine v 

pers, is that Apple develops wme si 

local network feahire for Apple r. 



ps the greatest effect will be on Apple^ 
rocomputer indusby as a whole. '',,,;„" 
1 no question that Apple's stock AppelV. It 



if 1 could only get 



in the 



been going on since last sum 
word Rrst got out that Apple 
parlance of the bulls, bears and othe 
creatures of Wall Street, "going public' 

Well, the big day, December 12, cam. 
and went and the Apple stock sold swiH 
ly. That day, the stock closed at abou 
S29 per share, S7 over the opening pric 
ofS22 per share. As 19B0 rolled to a dost 
the stock was about S35, No 

Not to be lost in the shuff.- .. 
that the offering of 4.5 million sh. 
resents a very sma" ' ' 

pany's outstanding 
t 9 perce. 
i. Many 



of a household wore 
Of course, a great 
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.. the n ■ 



7n other words one ""^ke things w^.--. .-.- 

- "V^u Wms w™^'' Hopefully, by the tim 

A W^Sble scenarios suegesl them- this, the company will have ...... .- 

software, better everything. Bye bye Ap- T,^j,„n(„,.u Nn.-i 

pie. Radio Shack, Commodore and all Ihe • B., ir«.-"^l «m^.?mr™i wm jy 




users of Apples, as well as 
industry as a whole, the 
begun. First of all, how. if . 
Apple public offering affei 
company's computers? 
Righlnow, the plain an 



w things do seem certain. One 
jmpany will continue spending a lo 
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"THIS BOOK 
ISEXCELLENT' 

-CLIVE SINCLAIR 



BbebyMa Ode On y £6 ^ ph^stippip 
MELBOURNE HOUSE PUBUSHERS 



The Key to the 
One Stop Shop' for r 
Computer Suppliesi^|jjc~.| 




We have a large range of producls from disks to 

desks and safes to stationerv. Our "off the shelf 

^T:^"L^°"""'T-'^^^"^'i:' '"^'^'^' "^""9 P«P«^ 



* * * THIS MONTHS SPECIALS * • 

Epson MX80 Printer £395.00 

2 Part Slatemeni Invoices E35.00 per iho 

Diskette Head Cleaning Kits £19.50 

cor* computer 
/•rvlce/ 



BASIC COMPILER 
FOR COMMODORE SYSTEMS 



WI50 times speed (.f Commodore Biisit. 

Any k'nctli v^iriaNe names, 

Sinulr duwm,m string and integer arrays. 

Hli!1 lnu-a.r .nchmeiic & logical |I by.e variables! 



.;cde&,Dai, 



e^ide anywher. 



I'O progmmming, eg DELAY, .SETBIT, MOVE. 



Variables con be individuf 
location allowing direct ac 



Full logical file handling. 
Compiling ipewJ of 3 lines 



• Many facilities for interface with Commrdcire 
Basic programmes. 

• New commands can be added to Commodore 
Basic automatically using WEDGE s.acemenc. 

similar t.i Commodore Basic, Produces ready-to-run 6W2 Machine Code. 

Detaibd KLinual £7.50 ,„^ y^y Compiler: 3000 series 

SOOO series 



5 Oxford Street Woodstock Oxford 0X7 1TQ Toleptiono: Woodstock 109931 812838 L 
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Earthwoilts Calculations 



There's Money In Muck 

If You Can Measure It 



^^ large irregular shapes 
problem which typically occu 
dvU engineering projecl, sucl 






caiculflli 






One way in which this is done is lo lay 
out a grid of lines in the n and y directions 
an the ground, and to measure the 2 
(height! ordinate at the intersection o 
each crossing pair. 

This method suffers from three disad 

H"-= on Ihe ground; secondly, th 

is modelled with a uniform den 

sample points regardless of its Ic 

thirdly, any 




groun. 



Tcasurement of the irregular mass, ir 
accomplished bi suneimg technique 

leasuring the earth m Us virgin state 
set ol sample heights above a datui 



ir the c 



Hon (say the c 



;r of 



on the ground belore the 
in be made, and usually 
when the alignment ol the mo- 



height n 



italK and although thes 
shngs northmgs, and tevch 



to be dug] 

polated from the adjacent points; unless, 
of course, it happens to coincide exactly 
with one of them. Whilst the firi ' ' 
vantage is merely one of convenience, the 
second two do in fact affect the accuracy 
of the subsequent calculation. 



er to simply the task of calcula- 
a horiiontal s, y positions at 
lese sample heights are trad I Ho n- 



e. Although the 
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"The si>rve/er has 
gnd oi lines on ih 


wgo!oa lot of trouble to lay the 





Iriailgfe formed with their . 

been modelled as a set i 
planes, which would have 

out the physical lestricHons 



I for deciding which 



apparently si 
ed which 1 couldn't ; 
Last year, I wished 



, and 01 



r'by^means o 



ctical field Hials, 

anted to find out was how difficult it 
-, to develop a new FORTRAN pro- 
m of some complesity. The Hiangles 
blcm seemed to be an ideal subject, 
lO preconceived noHons of hi 



■night hi 






and then 
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EaiBiworiis Calculations 



c surveying ini 

ments. This made a triangulation-b, 

program even n 



earthworks 



Like many engineers, my mathematical A sigi 
abilitieE are slrictly related to the solution being 
of prartical problems, and if was '-■-'-' 
unlikely that I should achieve a rap 
ution by researching the myst 
mathematics of topology. On the 
hand, I knew that, given a pencil 
piece of paper (without which an^ 
neer is hopelessly incapacitated), I 



d the line joining that i 
one in a clockwise dirt 



indif eachof the threi 
ve, the point is 
ing up a comp 




of trianguli 




J^ 



The p 



m,ber^ipc 



s thert 



prograir 
isea so that it worked across the data held 
in small patches, dealing only with the 
points in one patch at a time. When all 
the possible triangles for a patch had 
been found, Ihev were written to a file; 
and only a list of the lines forming their 



etofp< 



IS then rt 



i. The nt 
d. another 



The practical problem 



construct a perfectly satisfactory set of 
tiiangles to fit any random set of points. 
I spent several evenings doing this: 
peppering a sheet of paper with dots, 
jmning them together systemahcally, for- 



nabled m 
nulated. These looked something 



iblem 



,^—r~^ 1 
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"Formula 


nglheru/es..." 



5 Work through the points in order, checking 
Ihjt the lines fonning the triangle do not 


that the syatc 
"holes" in it bv 




with a more ays 




any line joining 


Rules Into program 


This yielded a 
when the n urn be 


Turning these ™lcs into a FORTRAN 


program was sometimes quite intriguing. 


from the nomina 


For example, how does one decide when 




a point IS mside a triangle? TTunking in 








easiest to an engineer, [ concluded that 




one "walked round" the hiangle in a 




clockwise direction, and if the point was 




always on one's right, then it was inside 






It seemed to m 


means calculating the angle between the 


laid out on a pie 
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ing heights of the gro 
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the new height » 
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themselves, sine 


each of the triangles 


meeting at a poii 


could have a different 


height at that co 


ler. The pn)gr 
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examines the tri 
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each as a vertica 
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defining the pi 
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e volume 


of this 
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easy, but 








inalypic 


earth- 








n can 





necessary to add together all I he volumes 
of 'cuf and aU the volumes of fill lo 
achieve a correct value for the lolal quan- 
tity of each to be moved. 

The actual earthwork to be calculated 
is described by the user as a series of 
polygons, ot irregular figures with any 



^H :.rp'™i™iaiii aulo- ruleof walking clockwise round the fig- 
the esisling ground are calculaleU aum serine if the poinl is always or. 

matically. The resulting sh.pe can be «- u^ ^"^,^^^S " J ^^^^_ ^, Jj ,|,^ 

pressed as a polygon, ^^ich then «^ngn^ ^^ P«^__^ ^^ ,^^^^ 

becomes me general case already ^^^ (^ |^_ ,„ ,he case of a plan oi 

''Xt'll^'fnteres.inH problem arose as ar> L-shaped building) .he rule fails 



as the 
the con 



I, togi 



rides. These ai 

s of the 

■ith the . 



if this 



;, In 



be finished on a horizontal plane; where- 
as for two or three points a lilted plane 
is calculated. The program then checks 

model of the eidsting ground. 
When the sides of the polygon cross 

smaller triangles in such a way that the 



lently helped 



1 writing bndgi? < 



;rably. 



■ate them automatically, 1 spent a 
long time looking for other rules which 
■ would handle this problem, and event- 
ually ! had to give up and admit that I 



3, the ai 



o do it. One 



1 had 



acitpted this, .11==.^.,.... . — -, — -— , 
The program works its way round the 
' polygon until a re-entrant comer is 
1 This is then 'filled in' with a tri- 
which is noted. The process eon- 
i until a new polygon has been 

jd with no re-entrant angles. Any 

pdnt which is within 'h^^J^^^ ,^.^ff, 



le of tl- 



,■ "infill" 



riangles 



polygona 



a simple rectangular shape with 
.=..=11^1 10 the I and V axes of I 
simpUfi 



model, iiiis simpuiieu aciapc iui.i.j .. 

I g| APPLE WINNER I 



The Apple II system offered In the (December 1980 
issue) compeHtion has been won by Phdip McCrae, 
of 'Hawkrigg', Holmbrook, Cumbria, Phibp is a 
student at the University of Liverpool, The news- 
agent at which he bought his copy of Computer A^e 
is Bob's News Box, Brownlow Hill, LiverpooL 
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10 the fact that there i: 
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The Market 



Retaileis 



Bruce Everiss 



A National Phenomenon 



held in 1977 at liie Wembley Conference 
CenUe, and the three one day PET Sem- 
insTS organized by ETl and held at tiie 
Cafe Royal in 1978, We are row liiree 
years on and it seems as if a lifetime has 
been packed into that period. 






DJble 



i. Thai Apple 



lished the e: 



Nfla< 



appealed 
being the u 



electroniCE hobbylsta 
male kit that they cduio assemeiei the 
challenge was in getdng it working not 
in using it! As a result, I doubt if even 
half (he Nascojns sold are in regular use 
today. The PET appealed to everybody 
because it was a single plug-in-and-go 
unil that was very friendly to use. Sub- 
. .,■ .„. ,g taken the 



nagica 



of the 1 



aiPETre 



and versadle and which 

an old design is a tribute to its designer.? 
for being so conceptually correct. 

From a software point of view there 
emerge two forms of software to dom' 
nate the marketplace. The firet is "d 
yourself" as users become more kno 
ledgeableandcompetentandalsoas h 
overcome the psychological barrier o 
ing a "computer". The second form 
general, low cost package, prime e\ m 
pies of which are VISICALC, Whatsit d 
Electric Pencil. Paid-for custom softw 
from a systems house seems to be down 
if not out as the disproportionate cost ol 
developing the required program far out- 
weighs the advantages of low hardware 

Many companies have tried to develop 
software as well as sell equipment. As 
each of these tasks requires completely 
different skills. I am convinced that to do 
both is to do both badly. It is becoming 
increasingly evident that those com- 



mously competent at hardware 


nd manv 


panies who direct Iheh- resources to one 


of these also became adept a 


Z80 ma- 


task are those who do that task best. 


chine code programming; on 


he other 


The U.K, marketplace for microcom- 


hand, many people became sp 




puters has always been, and looks like 


easy-to-use machine which had the" ex- 


being for some time, a nalianal as op- 


cellent Microsoft BASIC and Ih 


y sought 


posed to a loca! marketplace. This means 


more power and sophistication 










buy from a retailer in his immediate vi- 


in 7B-'79 was spurred on by the 


specialist 


cinity as he is from a retailer in. sav. 


media, notably Gary Evans at 


lecfn,mcs 








parent in America and appears to be a 


(then editor) at Personal Compu 


er World. 




these two being at (he vanguar 


of what 




was to become a plethora of w 






the subjecl. This is very much in 


evidence 


by the proliferation of computer stores 


in the mdustry today with a larg 


number 


That we have a nalional marketplace is 


of specialist magazines in exisi 


nee, the 


partly a result of customer loyally and 




nlly car- 


partly a result of nalional advertising in 


rying micro-oriented articles; 


and the 




avaUability of an almost infinite 




ers, whereas, in America, the advertising 


book titles. Seemingly, the ou 






feahire of the marketplace is 


the vasT 


by the manufacturers and distributors or 


amount of informadon both so 
available. 


ght and 


is done by a retail chain with local oudets. 
The existence of this national marketplace 


Having had a brief look at th 




is advanlageous to the customer as it in- 


it is time 10 look at what all th. 


has de- 


creases competition, thus resulting in 


veioped into. From the hardware 


point of 


better prices and better service. 


view the most significant machi 




Whilst talking about retaUers and dis- 


available are the Sinclair ZX8U 


and the 




Apple. The Sinclah- is significan 




bious business practice of distributors 


it is serving as an introduction 




selling to end users. If a product is to 


thousands ol people who perha 


s would 


succeed it is essential that the distribulor 


not have become interested so st 




only distributes. If he attempts to sell di- 


it not for this low-cost produ 




rect he is competing with his dealer and 


many ZX80 owners will ^du 






"proper" machines is inevita 




my belief Ihat certain computers would 


surely Clive Sinclair will produc 




have been a lot more successful in this 


puter that will enable them 
brand loyalty when they make th 


o show 


country if the distribulor had refrained 
from direct sales. ■ 



TOP C3UALITY 
TOP SERVICE 
TOP CHOICE 

LOWEST PRICE 
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The Commodore PET 
oflFers you a safe passage 
through the primeval swamp 
of computerisation. 




The miracle of microchip technology has made the 
main-frame computer seem like a dinosaur. But how many 
microcompuicn will go the same way? 

Without good software and support a micro- 
computer is less capable than your office calculator. 
So as competition grows amongst manufacturers in this 
industry, only those with the finest software and the best 
supporting facilities will survive, 
SHARE A SECURE FUTURE WITH A 
COMMODORE PET 

We at Commodore have been producmg high technology 



products for over 20 years. And unhkc most other 
manufacturers of micro-computers, we make everything 
ourselves (including the silicon chips) to keep our costs to a 
minimum. 

These cost savings are passed on to you in excellent value 
for money. So you can now buy a self-contained 
Commociore PET microcomputer for £450, or a complete 
business system (including Floppy Disk Unit and High 
Speed Printer) starting from as Uitle as £2000.* 

However, computer hardware can only be as good as the 
software available. That's why. to maintain our position as 



Britain's mosi popular micro-computer, we have made sure 
thai the quality and versatility of our software is second to 

LARGEST, FINEST CHOICE OF SOFTWARE... 

To complemeni our microcomputers, we have the finest 
and most comprehensive range of programs available in the 
U.K. today. This covers eveoTiiing from such important 
business applieauons as Payroll, Stock Control, Accounung, 
Filing, Mailing; to our series in the field of Education. Each 
program is thoroughly tried, tested and tailored to 
BRITISH needs. You won't catch us palming you off with 
an irrelevant American version ! 
. . .AT SURPRISINGLV LOW PRICES 

With over 30,000 Commodore PETs employed in 
Britain, the demand for programs is tremendous. And 
through mass-production we are able to keep our costs to 
you surpnsmgly low. So you can buy a Petpack program Con 
cassene) for between £5 and £50, while business programs 
(on disk) range from between £50 and £500. 
OUR OWN UNIQUE TRAINING COURSES 

Coijimodore programs are designed with operational 
simplicity in mind. Commands are in plain English and 
guidance is built into each package. So thai even a stranger 
to computers can quickly feel at home widi a PET. 

Nevertheless, to maximise the potential of your 
Commodore system, vou will find a certain amount of 
trammg of immense value Of the well known names m 
microcomputers. Commodore is the nnl\ one to offer a 
LONDON MU 
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HauEIX)UNTIES 



range of training courses and seminars. And these have 
already proved of great benefit to thousands of PET users. 
KEEP IN TOUCH WITH THE PET USERS' 
NEWSLETTER 

Another unique way in which Commodore helps you gel 
the most out of your microcomputer is by pubhshing the 
regular PET Users' Newsletter. For an annual subscription 
of only £10 you can keep up-to-date with developments and 
share new ideas and applications with over 3 ,000 PET users, 
WORDPROCESSOR AS WELL AS COMPUTER 

In addition lo Commodore's own high quality range of 
hardware and software, there are compatible products of 
other manufacturers which have gained our official stamp of 
approval. j^^ 

Look out for this sign . 4i? 
You'U find it on such famous programs as WORDPRO and 
WORDCRAFT, which turn your PET into a first-class 
wordproeessor; as weU as on hardware hke the MUPET 
system, which allows a number of PETs to be nm with a 
single letter-quality printer. 
PROFESSIONAL DEALER SUPPORT 
COUNTRYWIDE 

When you consult a Commodore dealer, you won't find 
youraelf talking to a typewriter salesman . Otir dealers are 
qualified to examine your needs, and to demonstrate which 
hardwareandsoftwarewillsuityoubest Trained engmeers 



S WU£S& 

WEST COUNTRY 



YORKL 

N HUMBERSIDE 






NORTH WEST & 
N WALES 



MANCHESTER 



Lid OLDHAM 66\-621i05i 

SCOTLAND 



For Further informatiDn aboul ComnK 



, contacl youf local dealer, or send off this coupon lo obtain mj 



To: CommodoH Informalion Centre, 360 Eustoi. Road. London Wl JBL Telephone: 01-388 S702 
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COMPUTERS AT EXETER 



• 2 The I 






1 of general prac- 
19 had b 



PraffCt JiflS, s 



If each of these =.!."- 

puterised separately then there would b 
two separate files in e- -' ''-° '" 

•the hospital waiting I 



r e.ampte. as; 



modified 



doctor would 
io°ptS'^ai'in8 "''■ (^^ ^'S" 



■sting agencies such as the X-Ray 



Tlte Eneler Community Health SstvicaS ^^^ e.ample. assume thai a patient's aepanment. 

Compular Project address has to be changed, the address The Exeter project took the view that 

Before I visited the Eseter com- [5 held in both files and so an update has almost all the points of contact of a pa- 
munitv health services computer to be applied to them both. Now, if more (lent with the health service could be 
ptojeci 1 thought that the use of new areas are introduced for computer- computerised and, that, since there was 
computers in the health service was min- jjation the problem mcreases — it has a big degree of overlap behveen data in 
imal The numbers of thick volumes of been found in systems where a large the various areas, that one record per pa- 
notes, each detailing health service com- number of areas have beeti scfmraleljt tient. known as the integrated p.- ' - 

-...Br nrmiTis throughout the coi , . 

--— •- --.-■ -."-< ipplicauoM -.™. ...^ ".-£, r-"-;- 

-- ■ has led to a much greater and ef- 

communication between consult- 

fli,„. nurses, doctors. general 

pracdtioners and hospital administrators. 

The project is regarded as a showcase for 

le project's pioneering efforts were rec- 
in 1977 by a prestigious award 

Historv ot Hie Projsct 

This ambitious projecl's beginnings 
were humble enough. It arose out . ' 
small morbiditv survev organised by 
Institute of Biometry and Commumi; 
Medicine at Exeter University, the firs 
attempt (in 1967) at Eseter to collect med 

computer. The survey demonstrated thi 
practicality of handling medical n 

studies and systems invesHgationi 
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the 



lity 



led to the building of a computer centre 
in 1972 and recniilment of staff between 
1970 and 1973^ and in 1974 the first sys- 
tems became operatmnai The project ha-! 

with (he ad |l 



Project 



n concerned 




menl is being given. This screen tends to 
be used fairly infrequently and only in 
response la enquiries from insurance 
companies or law agencies. 

One fascinating screen J saw uses a 
graphical technique i 



2 shows . 






which ii 



higure 



1, Mr, 



N Other, thai 
rather high o 



12.01.74, being 225/125: and that, having 
been treated with two tables of bethani- 
dineperday, her blood pressure dropped 
to 2mU5 on 19,111,74. The rest of the 
screen shows the couisc of the blood 
pressure plotted against the number of 
tablets of bethanidine per day pre.icribed. 
You can imagine the lime thai it would 
do the same thing 



ually. 



Once 



le doctor 






i the a 



Undoubtedly, 
medical records. Hoi 
feel this takes valuab 
spent seeing their pi 



sullancy he use 


slhe 


,d,u. to 




the 


pahcnt record 




perhaps 


presc 


ibe 


















thi 
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finally collccte. 


by the patiei 






tem^em'an"" 


ngsu 




puter 
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• 1 The doclo 
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n't hav 


to w 


rile 










cec 




ateh 


The con 






tem also enable 








inated as the do 










number of repe 


(pre 


scriplion 


prime 


d. 



that 



requiri 



to see how the gen. 

happens when a patient arranges to see 
his C.P. 
A pahenl either phones in or attends 

menl, The receptionist lakes the patient's 
name and enters it on the doctor's list for 

to interrogate a palient file /or the 
pa hen 1' 6 unique registration numtier. 
This she writes on a slip of paper for the 
doctor whose surgery the appointment 
has been made. When the patient visits 
[he doctor he uses that number to call up 
the patient's record on a v.d.u. A number 
ol screens are available to the doctor. He 

>n the typewriter keyboard attached 



cer on a smaU toe. 

A number of other screens arc ava 
for inspection. One of these is an c 
sion of the summary display. Then 
screen which gives more details of 
icines prescribed, their doses, the 
qgency of application, the amount, \ 



•3 A consequence of compuleri 
that an adequate backup mechi 
needed in case of computer malf 



peal prt 



niptions a 



to the V.D.U, 



is the dis- 



n that is often c 



treated], Figur 


Ish 


ows the 


display 
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suffers from 
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leiic wi 








, These 


shows a sum 




history 


of illne 



e that in 1964 she was 



retrieve details of long-past illnesses, •4 Trivial 


or unm 


ponant data can be 


DS) [lisplay Sumrnaiy 
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weeded out and deleted early. This dala 



Project 



Cenlrc Health Services Council 

providing 'a 

■ng rate give 

n hospital togetl 



.„ B mar.,1 ,1, »!npu». .o prinl H. "^pS "l^SySl »™ of lE 

names ofany patients that have been pre- ', :, ,hai ii h;ic tn be keot uD lo dale, 

scribed the drug so that he could notify :^™^^,f,^g'^,„d hafnowb^en added 

''" D the Integrated patient record and 



•6 The use of graphical displays, fcuch 
as the one that I have described for the 
on, enable the 



ord 


ers. These ar 


me"f 




uUe 
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laps one pa 
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ha 


atute taken 
3 another 
fined to bed 


eveiy 
patien 
for 


number of 


da 








reahng with 


po 


fo 




may 


equire prepa 












selected from a 










ra, A nurse s 














■s are requir 






h patient. When 






be 


en applied th 


nurs 


usually inih 






if the Exeter project later in this 
it is important lo point out that 
eens displayed in this article are 
mythical records which make up a teach- 
ing system for the training of new staff. 
Security plays a very important part in 

plete control of the general practitioner. 
For enample, the recephonists at a health 
can be prevented from seemg a 

and address - only Ihe details 



Tlie Nursing System 

One of the clinical areas that w 
The Exeter project developed a sy. 



xjax<XXX.w.XK«(\ 



a nuinbering syslem aliowB Iht 
of pre-defined nursing orders fi 
tiiinary o/ standard orders. 

Drag Information Sytlein 

One system, which developed 

dentiy o( the Integi ' ' 

was a drug infomiafi 

tails differ day by 

intormation held on ^ 

one drug may masquerade behind "a 

number of proprietary names. The Eneler 

priiject devised a syslem whereby a doc- 



lecls, the dosa; 
>e administere 

riviai applicalii 



Hospllsl Administration System 

The computer is much used in admin- 
istration in the hospitals that Ihe bxler 
prO)ccl serves. The In-patient waiting list 
is administered using the computer; pa- 
henis are registered using the computer; 



producing 
sed in the 


Project 


accepted at every level of staffing. Wher 
prised me was how even elderly patienL 






who 1 expected lo resist the intrusion o 


re legible; 


specimen bottles. It is one iif the heaviest- 


the v.d.u. into the surgery spoke enlhusi 




used systems with some 90 staff routinely 


astically of 'their computer". 


B selection 
mm a die- 


using v.d.u.'s as part of their everyday 




1 have only described a few areas 


SoEurlty 




where the computer has been used. It is 


This article would not be complete 




fair to MV that the visual display unit has 


without a descripHon of the security as 


indepen- 


become a standard piece of medical 


pccts of the E.eter project. Medica 


equipment in wards, health centres, 


records arc very private things and one 


Drugde^ 


pharmacies, X-ray departments and ad- 


of the main ob|ectives of the project team 


ministration offices in the Exeter area. 


Wdi ((. heep m lensl llie »tinc level of security 


aree,"e.B. 




thai occurred ivilh Ihe manual system 
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This 



dbyn 



of a pas,- 



a system is given a password which he 
uses when sigiung on at a v.d.u. This 
password determines an access code 
which specifies which applications and 
flies the user is allowed to access together 
with that data the user is allowed to read. 



pnnt. 



.r updal, 



If a 



number c 

by an unauthorised user the project staff 
is notified and security precautions are 
mcreased to detect the malefactor. As 
well as the password system the lotations 
of the terminals are used to limit access 
to the system. For instance, a nurse can 
only sign on at the ward to which she is 

An ethical committee which includes 
consultants, general praclitlonets. nurses 
and lay members, lays down rules as to 
who can be regarded as users and what 
areas and data users are allowed to ac- 
surprising that this project 
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micpoPeopleLtd. 

MICROCOMPUTER CONSULTANCY SERVICES 



SOFTWARE 



Available on 8" IBM Format, Super- 
brain 5''4"; others to special order. 



I MICROSOFTINC. I 



MBASIC 

BASIC 

FORTRAN 

COBOL 

MACRO-80 



£195 OO 
C2 15.00 
£230.00 
£375.00 
£ 90,00 



I MT microsystems] 



I DIGITAL RESEARCH 1 

Compiler E300.00 



CBASIC-2 
SBASIC 
MullJ-FORTH 
PILOT 



EDIT-80 
BSTAM 
QSORT 
PEARL 



IMicrosoftI 
IByrom Software) 
{Structured Svstemsl 



£ 75.00 
£175.00 
e 75.00 



£125.00 
E 75.00 
£ 50.00 
£ 80.00 
£ 60.00 
£300.00 



I WORD processing] 



s.b.a. MAGIC WAND 
micropro WORDSTAR 2 



DAT AST AR (Mici 
SELECT0RIII-C2|Mici 
SELECTOR IV IMici 



£195.00 
£185.00 
£275 00 



I FINANCIAL REPORTING 1 

GLECTOR (MicroApl £185.00 

REPORT w.Jte. Icbs) €150.00 



I TERMINAL EMULATION I 



1, UNION STREET, LONG EATON, 
NOTTINGHAM NG10 IHH 
Telephone: (06076) 69117 



HARDWARE 



TRANSAM TUSCAN S-100 available 
for demonstration now. 

[^SUPERBRAIN (all 64kb RAMpI 

320kbD,sc5.D.age £1950.00 

630kb Disc storage £2400.00 

1.5Mb Disc storage £2750.00 

Hard Disc available - details upon request 



I PRINTERS <all RS232) | 

PnnlersESOO-EiaOO 



NEC Spin^Ar^it 

OKI Mlcrolit)e 

108 460 



1 COMPLETE SYSTEMS | 



System Description Prices Fr 

WORD PROCESSING £4000.00 

STOCK RECORDING £3000,00 

SOLICITORS SYSTEM £4000.00 

FINANCIAL REPORTING £2750.00 

INSURANCE BROKERS £3500.00 

TIME RECORDING £3000,00 

TV. RENTAL £3500.00 

LEASE HP £3000.00 
Others available m preparalion 



I SUNDRIES I 



il PRICES EXCLUDE VAT 



VIDEO VECTOR DYNAMICS LTD 

39 Hope St., Glasgow G2 6AE; 

Telephone 041-226-3481/2 



WE SELL SOLUTIONS 



PRICE LIST 




HARDWARE 




North Star Hori?onMK, 
2 Quad Capacity drives 

TVI-912CVDU 

Anadex DP8000 Printer 

Anade» DP9500 

NEC Spmwtiter daisywheel prir 
(RO) 


£2360 
£ 595 
t 525 
£ 896 

£1775 


SOFTWARE 




All Digital Research. Microsoft, 
software supplied - call for pric 


MicroPro etc. 


PACKAGES 




FASTLIB M5P9500 
GLIB 


e 495 
£ 500 


SPECIAL OFFERS 




Word processor - 
64K, Quad capacitv drives Ham 
TVI-912 and NEC Spinwriler con 
CPM2 and MicroPro Wordstar 


on with 
npleie with 

ONLY £4730 


"MemTech APU boards - lim 


led numbers 



STOP PRESS: Out own 48K dynamic RAM 
board now available at a price of £300. Full 
IEEE S-100, Z-80 refreshed, bank selectable, 
200ns access time (equiv, to 5 WIHz) - de- 
signed end manufactured in the U.K. 
•NEW OLYMPIA Daisvwfieel Primer RO £850 
NOW AVAILABLE KSRE998 



ARRAY Processing from Silicon Glan on the 
West Coast of Scotland 



Xitan:South Coast Leaders in 

Microcomputer Support Application 

and Service 



I In Business 

provide cosielTctilve ran 

n foi wide ranging busln 



< nAN SYSTEM'^i 




Crometnco sharp North Star Horizon COmart 



TRS-80 SOFTWARE 



y^ Business 
y/ Personal 



^ Programming Aids 
h/ Custom 
/ Utilities 



y Games 

7 Years Microprocessor Experience! 



Please send a large SAE for 44p for our TRS 80 softw; 



flx 



A.J.HARDING (MOLIMERXI 
MOUMERX Ltd. 
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N-SEA, e.susse: 



Programming 



Techniques 



David l\Aenzies 



Structured Programming 



Ti 



The surgeon ciled the Garden of Eden, 
claiming Ihal Ihe creation of Eve was Ihc 

surgery and hence Ihal this was the old- 



unlil the 20th century. Then it came lo 
him. He pointed out thai, on the first day 
of creation, all was chaos and thai the 
Lord created order out of chaus and that 
thai process involved setting about de- 
signing a system - the universe - and 
hence that system design was the oldest 
profession. 

Structured Programming is concep- 
tually a way of designing and building 
computer systems and. while the claim 
that its origins lie in the original Creation 
is a little far-fetched, it is certainly true 
that the basic concepts and ideas may be 
traced back to techniques developed in 



'The end result, by some 

magic known only to 

architects. Is a structure of 

some beauty' 



.■twise nothing 
ding further, le 



and so on. The end result, bv some magic 
known only lo architects, isa structure of 
some beauty and can be recognised 
(usually) as being the house which his 



look up the dictionary which fells us: 
"Calculationj reclioning estimate". 

Not very useful - it was an old diction- 
ary. The definition doesn't take us very 
far, so perhaps we turn next to Encyclo- 
paedia Britannica and find an article, on 



complex structures which are difficult for 
the ordinary mortal lo understand, When 
the computer designer appreciates this, 
and that he is an ordinary mortal, he looks 
for some way around the problem - a 
method of reducing the complenilv to a 
level which he can understand; and, hav- 
ing reduced and simplified the problem. 



approaches lo betler computer systi 
along these lines. We called the gen 
approach Modular Programming in th 
days and the pon e nd the' u 

deaa no ha e all S mctured I 
grainmng oda The fundan e: 
hough wa tha ompu e p gra 
ke h u es a e oo b B and OD omi 



landgi 
■lory, 
nethod 



of 



of other articles on 
associated subjects. To find out about 
computers we don't read old fashioned 
dictionaries, nor do we set about reading 
the whole body of English literature; 
rather, we use a searchnig lediiiique which 
,will pick ihe pages which interest us, and 

agraphs in sequence. As we go we repeat 
the reading of those paragraphs which 
are nut immediately clear, and refer to an 
associated article from time to time to 
clarify the meaning of a technical term. 
The human mind is happy to cope with: 



ir repetitions of portions of 
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A B 
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Come-F om 7 


131 


A-B^ 


141 


D = 5 


<51 


Come-Ftom 1 


<61 


C = A t3 


(71 


8-27 


IBl 


Come-From 4 


191 


Stop 







• a sel of rules h h de ne how he 

haw f oom and n h use 

• adefinhono h e a pe 

o hed ompu ed _ em oge h 

and staircases which Ihe ' architect 
incorporates 

• a definition of the separate pieces lliem- 

In brief, the method must be workable. 



pages and pick out 6 words, back 5 pages 

We don't hke jumping around - 

we do like and understand large easy- 
lo-tead sections of interesting leM. 

This leads us to the hrst (and often 
misunderstood] rule of SlrucWred Pro- 
grammmg - avoid the "GO TO" state- 



as man is a seijuential animal: the 'com- 
puter programmer cannot understand a 
program where the logic jumps around 
all over the place; and, if he writes it that 
way, he will get it wrong. 

Some years ago, the point was brought 
home to thf computer profession by the 
code In Figure 1. [I caiuiot give due credit 
to the original author because his name 



LT Ihe 



5: 1 csn give 



,y thanks for a beautiful s: 
le started from the premise thai the GO 
O instruction should be banned and in- 
ented the COME FROM inslrucHun in- 
lead - the instruction COME F 
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I? 1 1^ 



stely after in- ^^^ have to look very 
4 - and there foUowed a senes jiacem its meaning! The 
erious p) letters lo the editor of invented to show how ii 
text was if the flaw lea 
place, backwards and f 



le of the COME FROM ins 



M 




■"ra 





Dl|kstra and JaEkson 



there had lo be better ways o( pn>dui 

used (and abused) in the 196U'5, and f 
his thoughts developed the specifica 



gnilion in the 
; implemenla- 
1 could not be 
essing of files 

nmediately avail- 
/ to use for Ihal 
I Algol represents 



adapted easily ti> the pi 
of data which is so coiT 
fl company's reqmreme 
systems (Cobol) were in 



1 the ■ 
flking it 






m (be- 



_...5, I Prograi 

cause Ihe structure is already there - 

language). Cobol and other older com- 
puter languases may also be^ used in the 



imself and will o 



ming i 



■k the 






producing Rood progran.. .._. ..--. --.. 

vTr?c^w'o^i diifetenl languages (PASCAL, 
ALGOL 68, RTL/2, CORAL, DCALCOL, 
- ■ ■ ■ lowincveiyday 

i lo AlfiOl and its 




equjred from Ihe sysfem and producing 
re diagrams for both. The 
ign is Ihen derived by metg- 
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checks on the a 
Logic and will t 
a Cobol progran 



fore Ihe architect's deBign' was complete? 
This actually used to be an a| "• - 



egends o 



rang, 



and I: 



1 behaviour 

what iodo once the design is complete 

lake his conceptual design of a structured 
program and, metaphorically, Lranslate 
thai into the bricks-and -mortar of a pro- 
gram which is coded so that the computer 
will understand it? 

We start again with the basic problem 
that computer svstems are complex and 
too difficult for the human 
prehend. Structured Desi 
have reduced the problem I 

Ihmgs for the programmer; 
• they break the problen 






h o(w 



grami 



Let's consider these aspects in turn. 

The lowest level bos in Figure 6 is the 
Time Canis processing bon. Operations 



Translating that narrative into 
gramming language for the compi 
a simple task compared with writing tne 
whole program - effectively, this process 
is repeated 7 times, once for each box in 
the diagram, and the program is 

the functions are speciFied - one of the 
functions of processing Employee Wage 
Slips is processing the Time Cards unhl 
the employee identity changes or the file 
ends, which naturally requires a link to 
the next lower level in the structure. 
Structure Design diagrams for program- 
higher bos 'to a lower bos indicates that 
one of the functions renuired by the high- 
lower box. There is also a left-tg-right se- 
quence conversion in the structured dia- 
gram - the processing of Department 
Details takes place before the checking of 
Department Time Totals and that takes 
place before the Cash Totals are printed 
for the Department, To the experien 



then, when the pieces are small enough, 
he can solve all the little problems and fit 
them together into the whole. Two meth- 
ods of decomposition have been dis- 



Both methods produce a hie: 
gram structure with blocks ' 
coded and fitted toget 
successful program. 

tZv of thrsublleties 
ming methods, and a . 
associated viith deeper aspects 
hired Programming have beer 
The interested reader should di 
deepl n the books and pap 






I structured 



progran 







nearly as much infom 
detailed flow "chart of the same program, 
and is often more effective in conveying 
that information because of its simplicity 
and brevity. 

The great shrngth of the method lies 
in the relative simplicity of the programs 






=cicn.i-..=, - not happy to skip ri 

domly through a large text; and stn 
hired design reduces programs into 
number of boxes or modules, each 



When these are fmally implemenied 


j'w^plesof 




«» F 


each box becomes a sequence of lines i>l 
code for the computer - something v-hich 




& 


can be printed on a page and read. When 
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In^ C^/Cge'it^o meet some new 're- 
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quirement, he simpiv uses the structure 


S. Mythical Man- 






diagram to pick the nghl page and Ihai 






a.00 








"^Edsgar Dijksh-a specified the Algol 
language as a vehicle for translating his 
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c^^u^r.Tackson took a slightly differ- 


published HMSO) 
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(Svmbolic Logic) which is not unlike Al- 


(CCA- Guide 1) 
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gol. TTie meta language may be used as 
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preparing a first draft of the program 
which he may check as he creates it and 
double check when he transforms it into 


Method of Program 


Pub. by 
Lilteratu 


Input Two- 


a conventional computer language. Jack- 








mocessor which will carry out some 
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Transdata's CxSOO 



Microcomputer Family 



Multi-user 



hard disc 

Single-user floppy disc 




The Transdata C* 500 family of Bi 
Scientific Microcomputers features upgrade potential 
from the Cx 502 single user 8" floppy disc system tc 
the Cx 504 multi-user hard disc system. All Cx SOO 
systems feature an advanced mu In- processor 






higher perfor 



simple expansic 

Experienced End Users, Computer Professionals 
and Distributors will value the quality, reliability and 
after sales support offered with these advanced U K, 
manufactured r 



ir CP/M and MP;M including 
BAilt., FORTRANVcOBOL and APL. 
Quality Commercial Accounting packages for BOS and 
MBOS. 

COMSPAK. Transdata's Communications Software Packai 
for connecting C« 500 Systems to most remote compute 

NETWORKING Connect Cx SOO'i and share resources. 



Cx 500 Features & Expansion 
ZBOA Master Processor 4 MHi 
64Kb RAM, ROM BOOTSTRAP 
Four V24 Serial Interfaces 
8" IBM compatible floppj' disc 
10 Megabytes Winchester Hard Dis 
Cartridge Tape Back-up 



Cx SOO The Comolele 

Cx S02 - Dual 8' Flopp)- Disc "System 

Cx S03 . Wir.chester Hard Disc System with fl'' Floppy 

Cx S04 - Hard Disc System with Cartridge Tape Backup & 

8" Floppy 

Qperacinii Sviti 



icroCobol BOS 



Cx 500 Microcomputers • 
The Problem Solvers 
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Graphics 



John Lansdown 



This 15 Ihe firsL in i senes ot articlei 
in which I aim 10 introduce reflden 
to some of ihe methods and tech 
mnues of computer graphics Tk i fa-toii 
qualify r--" '-■'■^- ''■""■' '-'-I"- 
twenty; 



CREATING 
FIGURES 

illuslrate the algorithma and methods in 

can be sure they work, the progtam; 
show will generdly be in Apple U BASIC- 
1 will also try to answer qur-^--' "' '-"■ 

The 



Squaring the Circle 

!l was said of Mid 






n theci 



y of th 



world's leading computer graphics 



i. Sa in this 



n let n 
Iheir latest thinking and ti 
gelher with copies ' 
and conference pa] 
1 hope to bring together some of this in- 
formation which is difficull for Ihe nan- 
professional computer user to obtain. 

Jud^g by the number of letters I re- 
ceive on the subject as well as the ques- 
tions put lo me at lectures, the computei 

use their machines lo draw pictures, 1 
hope to help in this task, pointing oul 
some of the pitfalls and problems as wel 
as Ihe pleasures and profit in the activity 
Although I do not promise Lhat yoi 
will be able lo create on your persona 
computer some of the pictures thai an 
now possible (many of w'-'-'- -~ '-■" 



Problem 

Apart fiom questions of matheciiahcs, 
one ot the main reasons thai computer 
S^''ht''^"isThar'he'lUpu'ier's^r«n's 
^Dst of US use are based on TV technol- 
ogy. Whilst [his has the considerable ad- 



wlth n.__ 
computers lo assisl us, we need lo li 
one or two special problems - even i 
have very high resolution screen; 
plotters- 
Consulting a mathemabcs lestbook 
see lhat the formulae for points on a i 
of radius R and cenWe at 0.0 are: 
X-R'COS (A) and Y=B*SIN[A) 
where the angle A goes from li 



degrees. 

When thi 
formulae become: 
X=XO+R*COSIA) and Y=YO'SlN(A) 

Now, for these formulae ■ ' 
theai 



11 the I 






XO, YO these 

. , -YO'SIN(A) 

3T these formulae to represent 
f circle we can draw with a pair 
of compasses. A must vary it\finile5imally 
ns arise from angle to angle and, if we tried lo 
possble program for thb, our computei would 
le lo us run forever. Fortunately, though, the eye 
tromcs an be fooled into thinking if s seeing a 
n I u cle when in (ad if s seeing a many- 

ded polvKon- How many sides needed 
Ih s lo" happen depends on Ihe radius 

an about Ts' are sufficient, and often 



much le 



e're used see ny nth H awings on 
iper here here s effectively no re 
riction on the numbe ot pomts we can 



a program 



grim 1 to embody the* 

high resolution screen or on a plotter, 

th s program gives a good apptoxunBtion 



a TV s 



very high v 



lishable (rom photographs of real ob- 
jects), points I expect to c ■—'—' 
• perspective, •shading-in , 
ader graphics and "anima 
wav, I will also touch on 



■ includ 
i.'On th 




d cidedly ragge 

es N. Howevci, ..1= .°— .• — 

th gh it has to compule sine and cosine 
ety side: it also can draw polygons 
mall number of sides - diamonds, 
p tagons, hexagons; and so on. 

W can improve the speed ot circle 
dra ng [but, regrettably nol Ihc resolu- 
by one of our ruses. Again consull- 
inE our teslbook, we find Ihe following 
formulae for Ihe sum of angles: 
COS<A-tDA)-COS(A)'COS(DA)-SlN(A) 
■SIN f DAI ^ . 

SIN|A-tDA|-SIN(A)'COS(DA)-i-COS(A) 
SiN(DA) 

Bv using these formulae we can remove 
the necessity for the conbnued recalcula- 
tion of the trigonometric functions. To do 
this we make use of a 



sof X 









le the vah 



X(l|=XO-tR"COS(A) 
VIIl=YO-(-K-SlN(A) 
X^I+l)=XO-^R-COS(A-^-DA| 
V(I+1I='^0+R-S1N(A-fDA| 

j^ter some manipulation and use oi 
X(I+l)-ra+(X°[HXCn'*COS|DA)-(Y(I)- 
YO)*SIN(DA)" 



Y|l+l)=Ya+(X(l]-XO)-SlN(DA)+(V|I)- 
VO)-COS(DA) 
Slatting the rijcle with angle A=0. we 
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ed, Thisisasatisfi 



read off the values, mulliply them b 
appropriate radius, and add the cc 
nates of the centre. Thus: 
X(I)-40+lf)0and Y(ir40+50 
gives the Ith point on a ciicle of n 
R— 10 centred at point |100,50), You sh 
note thai this method has an added \x 
by using different radii for the X ai 
coordinales, we can create vertical or 



I Program 2 should plot 
twice as quitWy as Program 
trigonometric functions at all 
not trying to live in the inti 
our computet screen. Howe 
era using ideas deiived from 
iiar to those in Program 2, V 

make passable circles consisti 
leger points. One such met! 
n Program 3. ft derives fron 



a Polish 
as: and, v 



methods, is fairly easy to program in 

iriely of machines. Fig 1 gives an indl- 

"' should appear. 
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Computers And Learning 



Young People 



Seymour Papert 



COMPUTERS FOR CHILDREN 



Al the LOGO group in the Artificial Intelligence Laboratory at the Massachusetts institute of Technoiogy Papert 
and his coUeagues have created learning environments in which children are communicating with computers in a 
natural and easy way. Mmdsfonns shows how the fundamental concepts of mathematics can be understood and 
mastered by young children through the use of the techniques outlined here in detail. Papert describes how the 
system works, how children learn and progress in exciting and mind-boggling leaps, and relates the experience to 
cogniliye development— especially to the theories of Piaget. Paper! takes a hard look at the way in which mathematics 
IS taught, and shows, in a brilliant synthesis of mathematics and cognitive theory, how math phobia is created in 
our classrooms and can be overcome with the help of computers. This extract from Mindstorms is from its introduction, 
which has been edited for reasons of space. 



a world of difference 
lety will choose to do 



1 go beyond: 




ing foreign languages in schools and. in- 
deed, often Icam the written version of 
their own language none loo successful- 
ly. Isn'l learning a computer language 

a foreign written language than the easy 



ingua 



!? And Is 



tthe. 



compounded by all the difficulties 
people encounter learning mathematics? 
Two fundamental ideas run through 
this book. The first is that it is possible to 
design computers io thai learning to 
communicate with them can be a natural 
process, more like learning French by liv- 
ing in France than like hying to leam it 
through the unnatural process of Amer- 
ican foreign-language instruction in class- 

with a computer may change the way 
other learning takes place. The computer 
can be a mathematics-speaking and an 
alphabetic-speaking entity. We are learn- 
ing how to make computers with which 
children love to communicate. When this 
communication occurs, children leam 
language. S 



)er, mathen 



and 
? thereby 






easy 



ones. The idea of "talking ir 

view of learning mathematics in "Math- 
land", that is to say, in a context which 
is to learning mathematics what living in 
France is to learning French. 

We shall see again and again that the 
consequences of mathophobia go far be- 
yond obstructing the learning of math- 
ematics and science. They interact with 
other endemic "cultural toxins", for ex- 
ample, with popular theories of apti- 
tudes, to contaminate people's images of 
themselves as learners, CHfficulty with 
school math is often the first step of an 
invasive intellectual process that leads us 
all to define ourselves as bundles of an- 
tiludes and ineptitudes, as being 
ematical" or "not malhematical' 
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SUPEBSYSTEMS for MICROBUDGETS 

with 
SUPERBRAIIM-MICRO and DIGITAL-MINI A ^ 




WIDE RANGE DOT MATRIX QUALITY PRINTERS-LOW COST 
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STRUTT LTD. 

ELECTRONIC COMPONENT DISTRIBUTORS 

MANUFACTURERS & SUB CONTRACTORS 
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3c, BARLEY MARKET ST., 

TAVISTOCK, DEVON, ENGLAND, PL19 OJF. 

Tel: TAVISTOCK (0822) 5439/5548 Telex: 45263 



EMG MICRO SYSTEMS 
EMG 01-688 0088 



We a 






B for your b' 

WORDPBOCESSING SYSTEM f1999 

INVOICE ANDCUSTOMER SYSTEM C2999 

LEADS AND SALES SYSTEM £2999 

INSURANCE AGENT SYSTEM £3999 

ESTATE AGENCY SYSTEM r29g9 

COMPLETE BUSINESS SYSTEM F3939 
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Sorcerer Systems Disk, Mams Stabilrsalian, 
Coaling Fan, Memory Uogfadea, Servicing 
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Th e Microscene ViewpoinI IVIailin Banks 

Now You See It-Now You Dont 
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Much ill 1 



of prolecdon or security because they ai 

^. .. - 50 badlv written, so ptwrlv documenleo, met consultation 

'"L^h! rfnfL" ESri ^"'l '"^' ^^ ""«"V alien tn everyone else How about documentation, another es- 

in the world other than the original pro- scntial tool if someone else other than the 

hat there is no actual need for original programmer wants lo know what 

the hell is happening? Here is what Nora 

'iSii^silHfVS i^rZiz^x^i^ixr^^i zsi:iSf'j5r:2'S'is:; 

.n\\ mivea .n with the r^spe.i neio tor ^^^^^ |, ^,| __^ ,n,erest,ng is the splendid ,0 thai ,1 1« ot little use m learning what 

Kanoens that such a eem '^ aLerbit tongue in-cheek she tames a program does If possible programs are 

heKr d." in Ihe oltl^^ "^^''Sh Ihe piece rot documented separatelv from ihe re- 

Id UK Twas not even me Certamly she -tirta leriousK tnough 'learch project lo^ihich thei are related", 

to nn attention In a col disclosea highh sutLe-.'.lul ieihnn|ue hn lew bells somewhere with someone, A3 

d an everydai cicnt if seems horribly fam- 

"Xhe'dooiment was Sigplan Notices of ^■■' iliaf But 1 digress Nora hasn 1 finished 

December 1980 a regular pubh '■ , . . „• 
uut b\ Ihe As>oi ■ ■ ' 



mistake is made in this area of snap 
value-judgements. Bui every so often a 
little gem can and does shire through, 
g light to the day and ev 
lived m with the respei.1 

vjow It so happens that sui 
ne to light the olherdav in Ihe i 

Lomputen 
II first sav 

gue viho said in the bright dear die 



If ai 



Machine t\ m Ihe Urn led States ot 


obviiLs \h.l prcgnrnmci. ind pro 


he edited bi ili-chnicalwnler but is not 


Amenc-i Sigplan Nolites 1- a lolkction 


gramminfi learns perform the techmijut 


reviewed b\ ansone who would under- 


Lit informal discussion papers on matters 


quite naturally though the\ mav nut 


stand It Oh how true how true 
Here is vet another one of Nora s gems. 




The bisis of the appnrach is to dev elop 


This Hme she addresses the subject of 


h, unsid.nd isn uu^,ht^ 1 mc Cih 


the lon^ept ,.l IraJt secrets to a more 
t rrtialiscd logical conclusion In essence 


program testing I'rognms are tested 






Ihat if thev ire used with unh slightly 




! fs '.iiiii.k L II id i( >vork. In 


different diti thei probablv will not 


ncss with perhaps a hllle alxjul new 


m 1 1 ju 


work, hurthermore thev are tested only 


techniques and things like Ihat thrown 


pcc^ 1 


bv their author possiblv in consultation 


in 1 have li. adinil that the publication 




with the customer but certainh with no 


his nticr been imongsl my top ten all 


VKU , 1 r 


one else 

Nora Taj lor has outhned what must be 


Howevtr Ihe EJecembet issue man 




the simplest and most effective form of 


a^ed to pubhsh just one article thai not 


no walk through no desk checks bach 


software proteclion ever invented The 




programmer kev punches or Ivpes his her 




It seemed to say so muih about Ihe prob- 


o«n programs lAcll mas be that 


actually invented it Ihe technique has 


lems oi the computer industr\ and in 


sounds OK so lat csptciallv when rd.t 


been in existence for years With the 


parliiular Ihe merall standards ol pro 


ed to the tvpe of programming Ihil is 


growth in the use of microcomputer sys- 


grams and progtammine wilhin Ihe m 


done on and for microcompulcr sis 


tems not for fun and entertainment in 


dusin Ihal 1 feel its essence should be 




the home but for real live monev earn- 


shoulcd kins [oud and interminably 


Take for ejiample an important part in 


ing tasks in business Ihe bad prachces 


n.- 1 iilLid h do right now loudly 




she has outlined need strict attention If 




and good programmers training and Ihe 


micro software is ever going to be good 




knowledge and use of standards (Both 














adopted instead 


h inc \ n MTa\l,r nf s216 U s|^ 1 


1 - Rfi instruchon for new (le 


One hnal point For those who want to 


i\5\ Ikthisd-i \ld in(hcLs\ M 


r m-il and advance clasps 


read more of her excellent arhcle and/or 






the rest of Sigplan Notices copies can be 




nmers styles and meth 


obtained from TTic Associahon for Com- 


onh ,..mc Ic hj,ht bcc-nisc It IS 1 1 
that intertsls tht iforemcnhcncd ci 1 


1 II liverge No software ot 




pn j^n niiiirn standards are prescribed 


Amencas New York New -rork 10036. 


lni,ui However the words that Mora 


ANSI (.obol and Fortran are aiailable 


■ 




bul there IS no rule agam-l using non 




sa> J t.'e3l deal about the w^> Ihat com 


standard extensions to Ihe language - 


a aimpulmg areUii, 
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This middle ssclion may either be pulled out 
then filed for reference. It will be compreher 
over the whole field of products, services, evet 
PU stands for Personal User. SB stands for smal 
small buOget or small business. MB - medium base, 
medium business. BB - big base, big budget or big bu 
are to be found at the end of Brand Hews. 





BRAND NEWs 



ProceHor tt Hamory 
Boards Chips, 
Pn^ammers, Test Aids. 



FRESH IDEAS 
ARE GROWING AT ALTOS 



silicon \felley, California. At 
one time few places in the 
world were as abundant 
witH Qrchards.Today.no 
other area is as technologi- 
cally fertile. And nowhere 
on earth Is the business 
climate as prolific with 
computer innovation. 

Yet within liiis com- 
petitive environment, one 
microcomputer firm con- 
tinues to grow above the 
rest. Altos Computer 
Systems. Recognized as a 
world leader in single 
board microcomputer tech- 
nology. Altos flourishes on 
its ability to produce ideas 
and deliver them to the 
market while they're still 
fresh and packed with 
price performance value. 

Ideas like Altos' new 
ACS8000-6/MTU single 
board microcomputer 
system with a DEI 'A-inch 
cartridge tape back-up 
drive, and Shugart's 8-inch floppy 
and 14-inch Winchester hard disk 
drives, with total on-line capacities 
from 14,S M Bytes to 58 M Bytes. 

The ACS8DO0-6/UTU joins 
Altos' growing family of products 
that branch out to a multitude of 
single board system configurations 
to serve the OEM. the business 
sector, and many other end users. 
These systems range from the 
ACS8000-2 with its dual 8-inch 
floppy disk drives, to the powerful 
ACS8000-5. which is upgradable to 
any of Altos' hard disk and multi- 
user systems. 

Altos supports three industry 
standard operating systems: single/ 
multi-user CP/M and MP/Mf Seven 
high level programming languages 
are offered which are CP/M and 
MP/M compatible. 




Ideas aren't the only things 
growing at Altos. In three years over 
5.000 field-proven microcomputer 
systems have been shipped worid- 
wide to an ever-increasing customer 
base of over 300 companies. And 
recently a new facility has been 
acquired, expanding Altos' plot to 
over one-and-a-half acres of pro- 
duction facilities. 

Vfed through the micro- 
computer system alternatives. No 
matter what your application, you'll 
pick Altos. 

For specific details about 
pricing or performance, call or write: 
Logitek, E.l.C. Electronics Ltd., 
8-10 Fazakerley Street, Choriey, 
Lanes. PR71SJ. 
Tel: 025 72 67615/66803 
Telex: 667354. Cables Logtek. 




Packed with 
Fresh Ideas 
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Why the Sinclair ZX80 
is Britain's best selling | 



Built:£99L95 
Kit:i 




This is IheZXBO. A really powerful, full - 
facility computer, matching or surpassing 
other personal computers at several 
times the price. Personal Computer 

Benchmarktests say It's faster than 
previous personal computers 

Programmed in BASIC-I 
most popular language -the ZX80 
suitablefor beginners and 
alike. And response from 
enthusiasts has been 
tremendous-over 20,000 
ZXSOs have been sold so far 

Powerful ROM and 
BASIC Interpreter 

ThB4K8ASIC 
ROM offers 
remarkable 



word entry: theZXBOi 
agreat deal oftireaome typing Hey 
words (RUN, PRINT, LIST, elc) have 
their own single -key entry. 

* Unique syntaKCheck. A cu 
identifies errors immediately. 

* Excellent string-handling capability 
takesupto26stringvariablesofani 
length. All strings can undergo all 

* Up to 26sin9le dimension arrays. 

* FOR/NEXT loops nesled up to 26 

* Variablenamesofanylength. 

* BASIC language a I so handles full 
Boolean arithmetic, conditional 

serious applications. 

* Timer under program control. 

* PEEKanOPOKEenableentryof 
machinecodeinstructions. 

* High-resolution graphics. 

* Linesofuniimitedlength 

Unique RAM 

TheZXSO's tK-BYTE RAW is the 
equivalent of up to 4K BYTES in a 
conventional computer -typically storing 
too lines of BASIC. 

No otherpersonal computer offers 
this unlquecombination of high capability 




TheSinclairteach-yourselt 
BASIC manual 

If the specifications of the Sinclair 
ZX BO mean little to you - don't worry 
They're all explained in the specially- 
written 12B- page book [free with every 
ZX80). The book makes learning easy 

complete course in BASIC programming - 
from first principles to compie* programs 

Kitorbuilt-it'suptoyou 

In kit form, the ZXaO is pleasantly easy 
to assemble, using a fine-tipped soldering 
iron. And you may already have a suitable 
mams adaptor-600mAal9VDC nominal 
unregulated if not, see the coupon. 

Both kit and built versions come 
complete with all necessary leads to 

white) and cassette recorder Plug in and 

with mains adaptor.) 
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g personal computer. 



Now available for the ZX80... 

New I6K-BYTE RAM pack 




you CE 



ntinatit' 



■BYTE RAM. So 
alcompuler 

magazines-and brush up your chess 

perhaps! 

The RAM pack simply plugs Into Ihe 

existing expansion port on the rear of Ihe 

power supply. You can only add one RAM 
pack to your ZX80- but with 16K-B YTES 



Demand for Ihe ZXBOi 
personal computers put togettii 
ipontooiderloday ' 



theei 



des pale ti ed (n strict rotation We'll 
acknowledge each order by return, ar 
tell you exact ly when your ZX80 will b 
delivered. It you choose not to wail, yi 
der immediately, ai 
retunded at 



e. you r 



m your 



:laii- 

ZKBO 

Science of Cambridge Ltd. 
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doubt 
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Computers and Art 



Discourse 



Brian Reffin Smith 



LETTER FROM VENICE 
Canal Knowledge 

I caif, the Flonan in the riaz?a San 1 

^Marco Venice is .1 nice pJace to be 3 

m winter. The midday sun is warm, the 'r\} 

ar,H palaces places you firmiy in a paint- . 

d( your choice; and the people, with H| 

enough tourists to go round, are , ■■ 

Ife-Lurrounded by art, one eats well l f7l M I ■'■ ■ t^ "j , -y A * " * • * "*' 4 ^.- 

.ad bumped in^to a Yugoslavian per- ■a^^W^TEPl^l^^W^WWtMl'^*--^^^^^"^ 



n the Royal College, who talked 
of plans for making an archive for lln^ 
l^ture, containing not facts, pi 



d into, say, a village or a tool. Thi 
leing. 1 suppose, that although an; 

probably not n 




■ nay help us work 
program is. 
As he last of our examples, consid 

here in Venice and talks and slurp- slurp- slurp and wakes you uf 
g Apart from imitating a cat with though vou'd think it would lull vou t 
m ary skill, and uttering a piercing sleep, as it doi-s the darkprowei 

r m several minor orchestral classics and I read in La Repulilica that Marsha 
■ ■ ■ ' ■ . - . .^(llOllghth 



ying '11 



M companion, Italian but fluent in '^^^"^■ 

g , and with a playfully sordid im- "^^™"5 ' 

gi an, grew so tired of its wolf-whis- , ,' ^ " 

her that she sidled up to its cage '" '"^ \ 

gan to teach it a phrase that, (or """ '°' ' 
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BUSINESS APPLICATION SOFTWARE 



WORD PROCESSING 



»_ 



NECSPl^Jvm^^ER televideo rvi-9izc NORmsTAR horizon 



Wordstar 

Probably the most powerful word 
processing package available on 
any microcomputer 



dIsDiaysd. The sizi 
rapaciw 
Powemil sdmng 



Word-Wrap: virtually eliminates ifie need la aaniagi 
long Ed til al Ihe and ot a rir>e is auiomaiically rrK>ved lo 
D/namIc page brsak display: shows the locaUDr ol 
"'-'—sen. Dynamically updates asctianges are mad 
— ' nW: Bolcflaee, DoubTe Stnke. L 




Mailllwge': (oplional) is a powerful file mergn 

corrtaJning names and addresses wHTi a file coriidiiiiiiy-Biisi mii, nun 



McraPro ProAjcta: 
WivHStar 

lllillMwst 

from data 



(WordStar required) is a powerful nil 
lies are inserted in specHied places r 
isled and chain printing capabilitles- 



a prcxsssing progran 



STOCK CONTROL 




TELEVIDEO TVJ -Size NORTWSTAR HOFIIZON 



Inventory 

Comprehensive Stock Control, 
Sales and Purchase Management 
System 
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"Price of Software includes m 



it If software is purchased later 



INTERAM 



INTERAM Computer Systems Limited 

59 Moreton Street, Lonidon, SW1 
Tel: 01 -834 0261/2733 Telex: 925B55 



dal", "intelligent" or "dumb". Thus de- 
ficiency liecomes identity and learning is 
transformed from the early child's free 
exploration of the world to a chore beset 
by insecurities and self-imposed 






ir then 



erful 



it learning t 
can change the way they learn everything 
else — have shaped my research agenda 
on computers and education. Over the 
past ten years 1 have had the good fot- 

and students at MI'P (the LOGO group 
in the Artiiicial InleUigence Laburaloiy) 
to create environments in which children 
can learn to communicate with com- 
putets. The metaphor oi imitating the 
way the child learns to talk has been con- 
stantly with us in this work and has led 
to 3 vision of education and of education 
research very different from the 1 



' P«>P'e 



. the 1 



iching 



room teaching. The goal of education re 



Young People 


model for other objects, yet to be invent- 
ed. My interest is in the process of invcn- 


ing, the gLMl set is very different. 1 see 




the classroom as an arH/icial and incf- 












tial learning domains, such as writing or 




grammar or school malh. 1 believe that 




the computer presence will enable us to 
so modify the learning environment oul- 


with the Turtle takes place. The Turtle 
serves no other purpose than of being 


the knowledge schools presently try to 


such hmitcd success will be learned, as 


Some Turtles are abstract obtects that live 


cessfully, and without organized in si rue- 


Turtles, ate physical objects that can be 
picked up like any mechanical toy. A first 



1, This 
as we know 
place in the f 



implies that 
day V ■■■ ■ 



an open qucs- 

. . . My goal has been the design of 
objects that children can make theirs for 
themselves and in their own ways. Much 
of this book will describe my path 

describing one e«ample of a conshTjcled 
Ed o 



by typing commands at a keyboard. FOR- 
WARD 100 makes he Turte mo e n a 
straight lin a di5 an e of ODTurtesep 

RIGHT % 
place throug 
DOWN ca 



th umbc s mean Bo he 
g gi g nough arr\ mo 
h gh h earn ng p o ess 




t steps in the 
r. From these 
inger program- 



progran 






IS Logo?" 



a be programmed to make music 
B move Turtles and combine the 
ivities by programming Turtles to 
Or they can move on from floor 
o "screen Turtles", which they 
ti to draw moving pictures m 
o ours. The examples are infinitc- 
in d l>ul in each the child is learning 



U rich a 
d 
R d awhc 






er display might find il 
.e where this can lead. Ae 
ise tfiey might like to im- 
TOnic sketchpad, a com- 



can diipby moving pictiirts 

Yiiu can also "draw" on il, g 

5, perhaps by typing, p 

choDBe a coJaur by pointing dt it with the 
wand. Until you ctwnge your choice, the 
wand draws in thai colour. Up to this 
point Ihe distinction from Iraditional art 

gin to think about editing the drawing, 
pulei bngua) " " ' 






lur with t 

lion. Or m, 



. Or set a 
Hvo Lopica 





om 


puters linked to the renh-al mmm 








That all this would be fun nee 


s no 


argument. But it is more than fun 




powerful kinds of learning are 




place. Children working with an 




bonic sketchpad are learning a Ian 












change, about processes and procei 
















In m\ description of children v.o 


rkini 




n can 



might be tanlamounl lo the suspc 
ot disbelief requited when we cr 
theatre to walch a play. For Ihem 
grammmg is a cumplei and marki 
skill acquired by some mathemai 
gifted adults. But my experience ir 
different 1 have seen hundreds 

ily to program, and evidence is 

younger children could do so as well. The 
children m these studies are not evcep- 
hanal, or rather, Ihey are exceptional in 

dren were highly successful in school, 
some were diagnosed as emotionally or 
cogniUvelv disabled. Some of Ihe chil- 
dren were so severely afflicted by cerebral 



Young People 



a fluency 



hing li 



ken language. If we take the Mathland 
perience was more like learning French 
in pTn^e'than like living'"" °" """ ■"" 



foreign speaking cousins, they 
cleatlv on their way to "speaKini 
Lomputer 
When I have thought about what Ihesi 






1 I a 



with b 






^becaua 


the child's fami 


a child' 


Hends have on 


of disci 
e that 


ssion here (and 1 
to all social group 
happens becaus 
e of their studen 


n pow 
praetica 


' people (Includin 
ool principals, an 



arith- 



What Ihese people are s 
be faced squarely. They ai 
consider the cohort of chi' 
enter kindergarten in the 
■■aass of 2(K)0", and let's 
metic. The direct public cost of schooling 
a child for tfiirteen years, from kinder- 
garten through twelfth grade is over 
£20,000 today (and for the class of 2000 
it may be closet to S30,(XK)). A conserva- 
tively high estimate of the cost of supply- 
ing each of these children with a persona) 
computer with enough power for it to 
serve the kinds of educational ends de- 
scribed in this book, and of upgrading, 
repairing, and replacing it when necess- 



vauld b 



with 






n school. 






impressions. First, that all children will, 
under the nghl conditions, acquire a pro- 
ticienc\ with programming that will 

lellectual accomplishments. Second, that 
the nght londitions" are very different 

is now becoming established as the norm 
in schools- The conditions necessary for 
the kind of relationships with a computer 
that I will be writing about in this book 
requ re more and freer access lo the com- 
puter than educational planners currently 



, "computer ci 

would represent only about 5 per- 

of the total public expenditure on 



ing other aspects of education cheaper. 
Schools might be able lo reduce their cy 

they might be able to take advantage of 
the greater autonomy the computer gives 
students and increase the size of classes 
by one or two students without decreas- 
ing the personal attention each student 
given. Either of these two moves would 






■" the t 



My goal is not educational economies: 
It is not to use computation to shave a 
year off the time a cfiild spends in an 
otherwise unchanged school or lo push 
an eitra child into an elementary school 



af this 



do something to the e 
. I h 



ilancing" i 



myself a, 



an educational Utopian — not 
have projected a future of eaucauon in 
which children are surrounded by high 
lecfuiology, but fiecause I believe that 
certain uses of very powerful computa- 
tional technology and computational 
ideas can provide children with new pos- 
sibilities for learning, thinking, and 
growing emotionally as well as 
cognilively. ■ 
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Word Processing 


Package 


J. D. & T. D, Lee 


WORDSTAR 


The keyboard musi also have a positive 
feel if It is to be used by a typist who is 
used to a typeuriler. A capacitalive key- 










7/ii- authors discuss the desirable features 


a word processor, only one copy of Ihe 


board may be good enough for a com- 




of II word pnicessins pacbige and then 
descnhe Wordstar. Readers are reminded 


letter need be typed, together with a list 


puter programmer but it will probably 




of names and addresses. The word-pro- 


not do for a touch typist. 




i'l relevant articles in Issues I, 8, 9, 12. 


cessor can then be left to prod 


T f th f res are whether the 




13 6- 14. 


copy of the letter for each person 


to -repeat if a key is 








w well the keys are 






need to write letters containing 


bo ed oo bouncing may lead 




^^efore purchasing a word -processor, 
ijthe reader should clarify in his own 
••mind precisely what the word-prc- 


typist would normally have to Ij 
paragraphs each time they are 


se that the typist who 
■U he word-processor 






paragraphs could be retrieved f 


Vboard before a pur- 




Jiine before purchase, the reader might 


brary of standard paragraphs, and in- 


chase IS made. 




find that he ends up with a fancy box of 


serted into the document. 


A final point is thai some word-proces- 








sors use Control characters for sjiecial pur- 




The Computer Services Association are 


that has a type-set appearance. This may 


poses such as moving ihe cursor, editing 




1 carrying out a long-term study on the 


be photo-copied, used as camera-ready 


or for commands. It may be desirable to 




probable effects ol micro-processors in 

office work.- Some of their findings are: 

• Reducbon of staff is unlikely since 


directly onto offset lilho plates. The type- 
set appearance is largely due to spacing 
the characters in a line of te«t so that the 


have a separate key for each of the more 




common commands, m which case a key- 
board with additional keys will be re- 




only about a third of a secrelaiy's time is 


quired. It is worth remembering that keys 




spent typing. However, the existing staff 


right hand margin is "justified" rather 


must be wired or programmed to perform 




indv weil be able to cope with future 


than having the ragged edge which is 


the requued function, and this may re- 




growth. lobs of a repetitive nahire will be 


usual with typing. Another feahire of 


quire specialist help. 




minimised. 


woni-procesGors is that they can produce 






• More than hnlf the typinj; is at pre- 


as many "top copies" as are required 






sent copied from hand-vvntlcn manu- 


without retyping. This may save a great 






^ciipls. There 1^ considerable advanlage 




sidered with respect to the screen, 
Apan h:uni linepnnler pappr. Ihe most 




m cnn.i.r,igin(! lunior and middle level 






• Because it is easv to chanRe and up- 




rommnn paper siaes in use allew belv,(^cn 
60 and Srf characters per line. Il i< e"inti.il 








Ihal Iho screen can display SO chjracut. ,i.t 


liif-e chang m d 

ihccompa g 
There ar h m h 
j word-priice b tl h mp 
lypewriler d p 


-h 


—■ 


-| .„,.,. 


screen exactly as il will appear ivhtn piinii'J 
b the display of lower case lell.TS on ni.i.n 


■ F 


_L ^ 




^d^cend^^'''5^"a^^hi^means™'lha^the 


t:\rt. 


go beneath Ihelwe'^'/h'iJ'^iiM the leM ha^l 




be rough-typed into the word processor 


F18.1 


of dDl5 in Ihe mainx irom which dlarTlerl 
are lormed al«i a f feet.' clanty and 




and a draft version of the document 








printed. The draft version can then be 


A typical word processing system is 






corrected and updated by simply making 


drawn (see Figure 1) as a set of five dis- 


'^ '^ mes I- tj * 




the changes to the copy stored by the 


crete parts: • the Keyboard, • the Screen, 








• the Printer. ■ the Computer; and • the 






printed. Thii can clearly be repeated as 


Disks, Each of these five plays an im- 






many bmes as are necessary to produce 








a final version which can then be printed 


ness of the complete system and they will 






on high-quality paper or a letterhead as 








required. Nu re-typing has ever occurred 


The keyboard 






and no expensive letterheads have been 


The keyboard is the means by which 






wasted. 


text is entered into the word processing 






In other applications, each year's docu- 


system. The following features should be 






mentation can be stored on disk, and the 


considered in the choice of a keyboard. 






ly by performing a few minor changes. 


per and lower case characters for word 


t^^™ "m hiBhlighM^s 




The second major reason lor using a 


processing. Furthermore, it is essential 




that the keyboard can operate in type- 


S The speed of the rc.^n,,e'' the number 




necessary to send a letter or sales infor- 
mation to a large number of people. Such 


writer mode, ie, lower case characters 
unless SHIFT is pressed (rather than up- 
per case characters unless shift is 


on ihe sceen. 




copied, as the names and addresses 




The pri<:ter 




would be wrong, vet it is most wasteful 


However, if the computer is to be used 


• The printer chosen may produce high 






as a computer using languages such as 
BASIC or FORTRAN a* well as for word- 


quality pnnt (as good as, or belter than, 
in eleclrii t\pewriter), or low quality 






processing, then upper case rharaclers 
will almost certainly be needed. (One 


pnnl (with characters made out of a ma- 
rl-, of diHs). The type of piinlei pur- 




-Sfl- aha L^o Ki,,^ Taylo'-s nrlicto m ksues 8 






way of havin 


g the best of b 


Ih worlds is 


chased delermines the final appearance 





lyprinlmuth lister (al speet 
hai.icltri per aecond] whilsl 1 



ty pnnlti 



1 55 d 



,s 25 char- 
Matrix printers arE considerably cheap- 
er, bul for letters or documents involving 
prestige a high-qualily printer is 
recommended. 

Some consideration must also be given 
to whether the printer is to be tractor feed 
or friction feed, A tractor feed uses 
special paper wilh holes punched at the 
sides, whereas hiction feed printers may 
use any paper. Tractor feed keeps the 
paper straiRht, anJ is essential lor hi^h 

For some printers it la possible to pur- 
chase a separate paper hopper into which 
one places i stack of individual sheets of 
paper [eg. A'!), Such a hopper saves the 
lime and cifint of loading each page in- 
dividually and means that Ihe printer can 
be left to print many pages without in- 



the computer. Is i 
,er irritatingly noi 
■table and will il 






eaded n. 



paper to be used easily. 

Many word- proves aors support pro- 
of text are right jusHfied by adding frac- 
tions of a space [for example 1/120 inch) 

whole spaces between words. Such out- 
put gives the appearance of being type- 
set, as in a book, bul requires a printer 
thai la capable of proportional printing. 
Some printers allow a choice of 10 char- 

and support a wide range of character 
fonts, A final consideration is that 
printer that is going to be used in a 
office must be (aitly quiet. 



The disks 

• The important features relabng to the 
disk drives are their capadly and speed; 
that is, how much text can they store and 
'wiu ^sl can this text be transferred to and 
from memory? Standard (single sided, 
single density) 8-inch disks can hold 
about 240,000 characters. Five-inch disks 
store about 80,000 or 90,000 characters in 
single density, single sided format, but 
many five-inch disks use double density, 
double sided or both, and corresponding- 
ly store twice or quadruple the amount 
of text. Transfer speed is not usually a 
critical factor. 

floppy disks described above are hard 
disk drives. These vary from about 
8,01)0,000 characters to about 76,000,000 

transfer speeds. However, these drives 
cost considerably more than floppy disks, 
and may cost more than the computer 



ning is called the computer software. This 
makes the computer, keyboard, screen, 
printer and disks i 



graphs from a library to avoid retypiiig 

Desirable features 

which wi go at the lop of each page 

the page and ihe headlne and Ihe tiead- 

fooHngs (a line at the bollDm of Each 
. page) maybe required. ^ ^^ 

headings or foodngs bo thai rage nuin- 
iu) Tht'a'^Jity to numbtr odd-numbered 









• Thechoiceofcompu 




nusf be inflU- 


enced by the foUowin 


tv 










The first is that the an 
in the computer deterrr 


°p 


^'thlTmou??! 


of text that can be held 


^y 


he computer 


at any one time. If mo 




xt is entered 


then some of the text rr 






dk-St g ondisktak 








tern 


down, (The 






, other 



e, thes 



an accounting system or a data-base. 

The authors consider that the function: 
requited in the software for word-pro 
cesaing are given in the hvo lists below. 
The first list contains functions that an 
deemed essential for a word-processor 
whilst the second list comprises functioni 
that are deemed opHonai (ie. useful bu' 
not essential). Readers may class 
the functions in a different way 



printer by Wping ea 



of 



char^icler a «™nd dmf sllKhtly offset 
tamOie^i^t^posiaonlboU^fc^ 

supported on proportional printers, but 

gives good highiighling. 

The ability lo use subscnpts and super- 






■■)?h bil" ed' d Iwhilsl 

ix) CabU^^ 10 '^I'TirecHy^Tthl^vTral 
ml''^™Th'!5canahia"7t2'd^W 
fh "'"^n'ler Si?/ '" "^ ''""'^'^ Plough 

WordStar 



of the 

age used. It is most unlikely thai the 
speed of the word -processor will be so 
slow that a touch-typist can out-type it, 
but the speed is important for functions 
like patagiaph reform which may take a 



It the . 



mputei 



n and keytxiard 
at ports, parallel ports 



r "Ifould'be noted th 

™rs u "fr^s" anS IhTrmay be an 
unacceplabie restncrion in producing a 

(s.ngle-spbced,''dTub'le-SM™d, triple- 
handling mis, 
I The pbiRty lo edil/conert/updare and 

ing. The lay-oul should show Bie lexl 



Wordstar is a commercially available 
word-processing program and has been 
used by the authors for over a year. In 
the authors' experience, if best fits the 
requirements given above, Wordstar was 
written by Micropro International as a 
word processing package which would 
run under the popular CFIM micro-pro- 

wide variety of terminals and a large 
range of printers. Installation of the 
Wordstar program to the user's particular 
hardware configuration is easily carried 
out by Ihe user with the program IN- 
(suppfied Willi Wordstar), This 



contiimed on page 69 ►■ 



s the 



NEW! Produced in U.K. and widely used in England and USA 
COMPLETE BUSINESS PACKAGE 




Programming 



FORTH 



Gil Fiibey 




m FORTH bi-^oii 



Some years ago, ii 



!5 (i.e 



learn) the lechnique employed Y' 
of allowing machines to learn froi 
n writing this month abouf com- other. A simple malchstick gair 
Jler games using FORTH 35 the chosen as the task to be learned a 
■ogramming language. /( awii'l experiment was intended to deci 
i/oii don'l yet pragrammi! in FORTH question of the best kind of mach 
11!) because although 1 shall use-il 3 naive machine to learn fron 
thod you should be choices were: a) another naive m 



DW the [ 
uagc 



^■ith 1 



with It. 



specting the rules of 


he gam 


e.b)a 


nother 


^L.^vl:p 1.5,1 




c 








Fiaur.3 










gets bored in case a) and 

However, this article is 1 

confession that, as faras c 
theory is concerned 1 am f 
1 hope to learn along with 
ers! The blind leading tl 



Jt going to talk about games 
be a LASER gun at alien ob- 

inst machine intelligence. 

1 as noughts and crosses (call 

if you must) right through to 

though I shall not try to get that 

idily subdivide into 



it would appear to me, two 
■thods of tackling the latter 



ighl be made bv the 



assessed by a criieiion called miniTr 
which 1 Bhali discuss later. 

legic principles which will make a v 
more probable than not. The difflculty hi 



the ' 



k hich 1 think will ] 
Thi called expenenLi 

k h w you measure i 

m using pawns as 

hanges with the 
an m nt of the game a r 
ur ( he squares it's on 
F h n plays a large 
pla There was a time w 
ur pponenl would atli 



n Ihes 



p nd maintain them there. Then 

h re me along a bunch of weirdos whc 
d d ocapainm of the centre in favoui 
f I S ange control by pieces. Bishop: 
n h long diagonals. Rooks on oper 
rUes. And grey heads rolled. It is all par 
of standi5rd chess play now but when fits 
introduced its strength lay in ill 
unexpectedness. 

Anyway, to bring this rambling dis 
course down to brass tacks 1 propose li 
discuss a simple game presented by Pro 
fessor Frey in Ihe November 'BO issue o 
BYTE magaiine. The purpose of Ihi 



and c 



, His 



senledinLevelllBASIC 
for the Tandy TRS 80, The game is played 
cm a Tioard', displayed on the VDU, like 
' with the squt-- '-'--"--' 



by r, 



imbers 



I. The 



or P have fcfcrt already 




This latter fact raise 


a difficulty which 


Professor Frey doesn 


mention. Hie very 






there is no legal nev 


move. Prof Frey's 






algorithm for avoidin 


this. And indeed 






treasure-grabbing. 










av APPLE simply 






of the value o/ the 


umber to be won 



FORTH 



move and output to the video display by 
ASCOKE and PSCORE, 

BEST VALUE is the contents of the ad- 
jacent square which holds the biggest 
treasure (or in more sophisticated algo- 









5. We St 



., PLAYER and (in i 
APPLE, start with markers P & A in the 
centre of the board as shown in Figure 1. 
In my VDU displav 1 displav the markeii 
m reverse videu for clarilv. 

The players move alten^ately, PLAYER 
First, one square at a time parallel to the 
edges of the board, picking up the num- 
bers of Ihe squares onto which they move 



To keep APPLE on the 1 



jf the I 






•0 find 



This way, APPLE tends to shun al- 
ready denuded areas. 

thjn a 'philosophv of short-term greed! 
The reason is that' a slower rate of acqui- 
sition means that more of the boanJ will 
be denuded before the game is over and 
so there will be a bigger chance o/ getting 
cut off. Figure 2 shows APPLE 
'CLOBBERED'. 

to which a move is possible. This gave an 

straightforward treasure-grabbing case. It 
picked up treasure al a slightly reduced 
rate but got cut off less often. Even the 
human PLAYER has to do this 



1 TEST 2 TEST el 
the best line according to a certain cri- 
terion. These are chosen by means of the 
CASE statement. So to choose 3 TEST 

The programme is contained m the 
word PLAYERMOVE which ends with 
APPLEPLY, which sets off APPLE'S re- 
plv, APPLEPLY consists of hvo parts: 
•CASE C" 1 -■ which selects the 'lEST you 
have chosen; and ORG.'^NISE which )ust 
updates even thing in the light of Ihe 
move chosen. A flow chart fur this is 

TEST in the Oow chart corresponds to 
lo parts of 1 TEST and 2 TEST etc which 
ivolve tests for legality and strategic val- 
e. This IS really all that needs changing 



e used 



that STARTUP at theend of SCR # 108 
returns the screen display. In operation, 
APPLEPLACE (which is the location of 
A) loads into a variable BEST PLACE 




cuto/f has occurred. 

CLOBBERED is relumed on the dis- 
play NEXTPLACE is continually made a 
candidate for BE'iTPLACE till the four 
adjacent locahons have been hied. Then 
a move is made to whichever NEXT- 
rLA(.F I- Lonsidered BESTPLACE. 

In this inicle 1 am considering only 



2 1 EST IS a one ply move to the square 
holding the biggest number, 

1 TEST IS as 1 explained earlier, a move 
in the direction of the biggest flunking 
■-um as a method of avoiding the cutoff 



one Hhilst APPLEPLACE (n I STEP In 

po- lion 

Tile \vord LON\ERT executes a can- 
^e^slo^ trom a I, cation in FIELD to a lo- 
cation on the iidiu screen, FIELDSHOW 
returns the contents of FIELD to the dis- 
pla\ icXLcpt tor zeros which are left 
blanki Moves made bv PLAYER are ex- 
ecuted b\ the four keys W A 5 Z which 
form a diamond on the kevboard and 
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• Ptogrammable forms handling 

• 12differantprintmodBS, iipto13 

• Operator controls Si indicators, sel 

• Options - high resolution graphics 
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The clean simplicity outside... 




.conceals the pedigree inside. 



ComarfsCPI DO Communicalor is Die new British 
designed, Brtlish made Ii/icrocompuler from 
Comart. It is itie result of a carefully conceived 
development programme, it enplolts Comart' s first 
hand experience of the British compuler markai, 
and their growing slrenglti as a manufacturer 
CPIOO is the first of a new generation of 
flexible, expandable micros specifically 
developed to suit British operating condiSons anO 
communication requirements. 



The clean lines outside, conceal [tie power 
within; itsS-100 bus means wide ranging 
peripheral support, and simple after sales care. 
And, that's nol all. Communicator is built to lieep 
your future options open. It's ready for Prestel, 
asynchronous, and synchronous operation. It has 
expandable memory capability and yet it's price 
competitive as a stand-alone system with lis 
Cp/MTM operating system, and support 
software. 

Find out more about Communicator today. 
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Understanding 

Communications 

Systems 

recognizable patterns are being received. miller or writer and the receiver or reader 

For example in Figure 2 if a person looks both agree that seeing Ihe symbol or the 

at 4 blank piece of paper or a sheef of name horse meant some complete idea, 

paper with just a slash through it (Figure Other symbols might mean a command, 

2a), that person would most likely as- or a warning or a reminder. Whether 

ed. There is no pattern on the paper that part of a communication, has been sent 

is really meaningful to the person. On or transferred or transmitted from one 

the other hand, a drawing of a horse, person to another, 

r audely done, or the name hoi^ InformallDIl ISDdes 



spelled 01 



J by 

son [fi^urv 2h) would communi- II a complete con 

cept of horse to the person, other concept has 

iniCfltlon might still not be symbol, the mform; 
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nless the trans- ed, TliaL is, the 
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Deflnlllon of Infonnation 

Informatiiin is a ph\siLil pattern Ihdt 
has been assigned a Lommonlv tinder- 

unK|iii (-ipinti inddi-tinaj capable of 

I I i undersUiod ^^ 
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Figure 2. Poller 



Introduction 



General 
terns, pari 

decoding 



ending the information 
e source to the destination; there- 
typical block diagram of such a 
containing encoders and decoders 
n in Fig. 3. There are two different 
1 which information is encoded in 



must be^place. 



il form that 
«j the in- 



meaning only I 



symbol) 
il is sent that ha 
■nder and receiver. 



,„.,.....„.. be ftansmilled, 

decoder performs the opposite conver- 
sion. IL takes the received information in 
the phvsicil form or pattern as transmit- 
ted and converts it into a form suitable 
for use by the person ot machine receiv- 

picture of the horse, is a different case. 
Here the sender and receiver have agreed 
that the specific physical pattern (Ihe pic- 
ture of the horse) has a complex meaning 
(that ot a horse). So they don't really need 
encoding and decoding. The purpose of 
the encoding/decoding conversions i" il"- 
system is either for efficiency (a long 



Pgrameters 

Rate of Information Transfer 
Before leaving the general terms and 

^s several of these. All of these require- 
ments are interrelated. They depend on 
each other, and far a given system the 
order of importance changes, in most 
cases, the transfer rate of informaUon ie 
the most important. The amount of in 
formation that must be 



relul design it the en 



lie signal at the receiver and prevent the 
ceiver from providing an accurate rep- 



ing ; 



Trying to o 



■ated 



r. The ri 



f infor 



and receive the information and, there- 
fore, determine the way the system is 
designed and constructed. So frequently 
a prime system parameter sels the sys- 
tem, and the other requirements fall into 
place behind it. When information trans- 
fer rales are so iow that any type system 

quirement moves to the bottom of the lis! 



talking in a rock-crushing plant Is just 
aboutTiopcless. Writing messages in pour 
handwriting or on dirty or smudged 
paper will mask the message from the 
reader. Electrical storms, rain, hail, and 
sleet can play havoc with accurate elec- 
tronic communication. There is always 
some noise in the information h^nsfer 
process. The systems designer and user 
must make sure that the encoding and 
decoding process and the selection of the 
communications channel are such that 
the effects of this noise are minimized. 



ivpes ot coding of information. When one 
person talks to another, the vocal chords 
of the speaker encode the information in 
the brain of the speaker into sound waves 

to electiicfll patterns meaningful to the 
brain of the listener. This would be the 
encoding and decoding of the informa- 
tion into a physical form for transmission 

cations channel - in this case, the air be- 
tween the two people. If the two people 
were to speak in code words that have 
meaning only to them they are sending 
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The reliability of a communicat 
system can be affected liy several fad 
First, the system itself should almost i 
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with 
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e telephon 
the smoke 


signal 
cleph 
rorldw 
nrl en 


of 

de 
er- 



tamment. Within minutes personal con- 
versations can be held with another 
person halfway around the world, in real 
time and in voices and sounds that are 
familiar. At lest the smoke signals carry 
ttieir message for 10-2(1 miles, requiring 
]U3t the right lime, place and conditions 
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Figure 4. Important Commun 




Introduction 



range of communicatiDn loday allows the 
global interconnection ol^ telephone, tele- 
vision, and computer systems to provide 



'ntten and spoken langua 



-dnge (1 



Id weeks, f 



over hundreds of miles, though the time 

to deliver these messages might extend" 

esult, the rate of infor- 

I transfer was still low, though 

orders ol^ magnitude highi 

ess (1440-H60) which made large 
-ange of territory. Delivery of the 
ativelyslowlransporlatii 



a person s comm 

almost any inrormanon Iranslei 

requirement, 

hand with the ability to communicate. As 
communications systems develop fur- 
ther, it will be of utmost importance that 
' invididual keep up with '' 



bilitii 



e the I 



-,. Future 



of C( 



. Hov 



lienlific 



nowledge there 



Hdw have humans cammunlcaled? 



As a result, information has bcei 
a form that is compatible with a 

within the capabilities of a perst 

This limitation was overcome djamati- s^- Th^ primary senses used h£ 
cally with the development of the l-„ „ _ 

graph and telephone (1B44-1876). The using the sense of touch. The transmitle 

ranee over which man could communi- ("^^ person sending the information) hai 

cate within seconds reached thousands 1° generate patterns of light, sound o 

of miles, even linking continents togeth- lesture. Thus, communications system 
er From this point, international corn- 
cations, and coopi 
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Introduction 

drum ihvthm and lone? m. 
.al friendly visilors are approaching 

15 the trlegraph dcvelopi 



key in a certain pattern of shorl and long 
closures lo represenl a letter of the al- 
phabet (see Chapter 2). The electrical en- 
pattern of short and long bursts. At the 
receiving end this energy waa converted 
into ij pattern cf sound clicks that was 
3th- decoded bv a telegrapher at that end. The 
■'by bolhtranamitterand --" 



od 15 the telesraph developed in 1844, code used by both tranamllter and receiv- 

This was the earliest fom. of electrical er is the Morse code iFigUre 7), With this 

communication. Al the Iransmilling end system and the laying of the transoceanic 

a telegrapher closed a switch <» leleeraph cable in 1858. a person's range of com- 

* '^ ^..^i^H^v: B.™nrf«f lo thousands of 
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Figun S. Early Telfphonr. 

with ba>ic ullcrings such as growling lo 
express anger or a threat, and developed 
into sounds to represent specific things 
or needs. Such sounds were the first ele- 
ments of a language in the form of simple 



FlgurtlO, Indian S\gH fiir f'ricno 




the 5 to 100 word per minute range. Tb 
onlv problem with the approach was Ih. 
only skilled telegraphers could ailuall 
w^e the system. Everyone who wanted I 
send a message had to go through ti 
telegrapher. 

Teiephana 

The development of the telephone 
IS76 {FiguK S) was again an electnc 



system provided many of the long range 

graph, but also had the convenience of 
using speaking and hearing directly so 
that evei^one could use the system, lis 
rale of information transfer was limiled 



Wireless Telegraph 

All that really changed from this po 
in the area of sound communications v 
the transmission approach. The de\ 
opmenl of wireless telegraphy in 18 
the forerunner of modem radio, allow 
telegraph communications to occur o 
long distances without the need for n 



vclly with human speech Now the 
man voice was transmitted lo remote 
■ations. thousandB of miles away, 

continued 'in page W ► 
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Well Proven Software: A Wide Choice in 
Entry Level: Local Support and Service 

Thal'^ thr Byte Shop i'ormula for successfi 



le have been in the bus 



IS of the first time user. After all. 

IS longer than anyone dst. 
Find out what your local Byte Shop 
Compuierland Branch can offer you. Call and sec for 
yourself, or arrange for a more formal demonstration 
Come and talk about your Business; about the 
problems and ihc key areas where you think 
Computers might help. If we can't help. 
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TRADE ENQUIRIES WELCOME 



Ihe moon. Further, Ihe travel tinip for Ihe 
message was reduced to thai available 
with the speed of light so that interna- 
tional communications occurred within 
fractions of seconds, and space com- 
munications occurred within seconds. 

Communlcatjiig wlHi light patternx 

The first forais of visual communica- 
and body positions. From this point vis- 
hand positions for direct communicatian; 
some used light patterns for signalling 



Hand and Arm Signals 

The most common hand signa 



Introduction 

highwflv and street departments use light 
patterns for communicating traffic con- 
trol. The traffic light is one ohvious ex- 
ample. Railroad flagmen use lanterns 

to another - from the flagman to the en- 
gineer. Figure 14 shows the patterns used 
to tell the engineer to proceed and to 
stop. All of these light signalling methods 



.ugh I, 



which is shown in Figure 10. Initially the 
signs were limited in number and indi- 
cated some concept such as peace, friend- 
ship, and so on. Today sign language is 
still being used, particularly for corn- 



letter A. The 

which flags are used to send letters of Ihe 
alphabet. Figure U shows the semaphore 

method has been used extensively by the 
Navy for communications between ships 



Codes, Pictures and Signs 

The use of light patterns in the form of 
signs or codes to provide signalling over 



Msny early Indian and African tribes 

for others to follow. Even today, hobos 
or tramps have a hail marking sign 

marked in front of residences to indicate 
(he generosity or receptiveness of the oc- 



Light flashes have been used through- 
out history to send messages. All of us 
are familiar with the light signalling used 
bv Paul Revere at Ihe Old North Church 
iii America's revolution. The Navy has 

messages fnjm .ship to ship by interrupt- 
ing a light beam in a certain pattern, 
Morse code pulses form [he alphaijet just 
as in telegraphy. Transportation ofgani- 



and relatively 


hon ™„B 




r 


#f 


^ 




.„,„. 


"««" 


f 


^ 


% 


I 


EHOus. sr 


^ 



Figun 13. Hr^o Sin" Loii,»age - 




Figan-U. Hnil-^mil F'an PnlUr,,--, 



^ylBm 



^ 



nt In some cases alphabet! 


cal charac- 


rs are being sent, but at a 


airly slow 






ntrollable source of energv 








My if the range is beyond 




Gture Languages and Alphabets 


Tlie most advanced form of 


visual corn- 


unications have developed 








esofcave-men. Before 300DB,C,Egyp- 




language 










own in Figure !6. Actually, 


5 a triangular shaped form 




[see FTgiirc 














Hvities. The f 




phabet was devised by 1 




aout 1000 vears later. From 


hat time to 



shorthand, and writing paper (parch- 
ment) evolved. Late in the first IDOO years 
A,D„ the use of ink on paper, block 
printing, and the present number system 



Piintlng Press and Ptiatography 

This rate of dissemination of inform 
ipidly once the printing 



E,6 {F,gi 



ly the 



ISOO's, By the late ISOO's, the dev 
ment of photography allowed man to 
communicate through pictures. At about 
the same time the invenHon of the tvpe- 
writer allowed the authors of written 
communication and iniormalion to be- 
come fairly efficient in generating the in- 
formation. All of these developments had 
a great impact on enabling people to com- 
municate with each other. This was most 
important in exchanging scientific know- 
ledge. It continued to fuel the ever in- 
creasing rate of progress in developing a 
person's understanding of the physical 
world. This in turn enabled people to 
make rapid progress in developing more 
advanced communications techniques. 
With these techniques came the capat)ili- 



ically, 1 
(the pri 



■t thro 



by telephone for repro- 

television. The further development of 
satellite communication links shown in 
Figurt W provided a means (or all types 
of information to be transmitted from a 
point on earth to another halfway around 
the world within fractions of "seconds, 
typicallv l/lll lo W ol a second. These 
later vi'sual communications techniques 
had Ihe advantage of communicating 
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■e this 1 



. 6f 10 bils per second for ,n IntrOdUCtlQII 
Icinnation sent bv n telegraph nperatoi. ^^^^^^^^^^^^^^^^^ 
[t was primarily through the use of elec- 
tronic techniques that these tremendous The [acl Ihal e 
improvements in people's i!ommunica- tions is important 
live ability occurred. from the discussioi 

What Is Electronic Cnmmunication? system characteriEin m 

Electronic communication uses electri- distances, and versaOlit) 

cal energy to transmit the informahon lo Electronic commun 

be communicated. Since electrical energy people to interact i 

can be made to travel SI the speed of a elobal level in soa 
light, the h-ansfet can occur with 

be converted from its original 
sound, light or mechanical energy 
trical energy. 



plifi( 




Hed di 

or radiated through sps 
receiver, which must convert the i 
cal version of the information bai 
its original form so that it can be 
stood by a person or machine, 

The basic components or elemi 
on electronic 
shown in F^j. 
information can be either a pe 

mation can be a sound patti 
human speech, a light patter 

cal pattern such as a switch i 
telegraph kev or a tvpewi 
switch, ( - ■ ■ ■' 



heCen" 


"=y 


ral svste 


nr^h 


ndle the 












11 is Ihl 
ilily, th,i 


ifv 


^r:^^ 


.^"cco 


rd versa- 


under th 


d1 


dividuais 


use It w 


selv. For 


his rcflSQ 
cam and 




much',' 


everyone 




cs of ele. 






abons - 
nough u 


de 


the de' 
be made 


ign de 
so thai 


ails, but 
ilelligenl 




Rila 


ile so tha 










t and efiecHve. 


■ 








l< Iraroppi 


•alrd. Aka 


erstandin 


S 
Jng 


UndersUn 
lid-Sblc 
glial 
Miciopio 


l^n! 


>', md 



or energy' convc 


land led by the decoder 
final form. This final 








icr, could be the sound 


in a telephone re 
television set, so 
durations on a tc 
printing of infon 


eiver, the picture on a 
nds of short and long 
egrapher's receiver, Ihe 
motion on paper by a 
sing hydraulic pressure 



use them effectively Regardless 



THAhlSMeSIQN LHK 

CHANNEL 

MACHINE O" 

sn. inrc MACHINE 



T 

ihy I 



A Word Processor, 
Report Writer, 
Mailing System, 
Data Base Manager, 

anda n^==^^ j 
Computer ^|iH|l 



all for £1995 



Yes, we are offering all ihis wiih our 
SERIES 5000 5''floppjKiiscsyslem 
for ihe incredibly liiw price of £1 99i ,* 

Not only do you get a powerful 
Z-BOA system on the S-100 bus built to 
high quahly standards by Industrial 
Microsystems, one of the longest-and 
beai-esTablished companies in the 
microcomputer industry, and 
supported by Equinox, specialists in 
nucroaDmputers and multi-user 
systems. 





and dual 5"double-density drives with 
the option of a third drive (or quad 
capacity drivcsin place of cioublc- 
density) in the same cabinet. 
Additionally,there is the Torbocharger 
option providing both enhanced disc 
capadty.disc performance and 
diagnostics. And if even greater storage 
is required we can supply 8"fioppy 
drives and cartridge disc drives. 
A powerful system for the 
computer-user and system 
developer- and one with 
eventual access to OS/2000, 
the Industrial Microsystems 
networking system. 
And for the office or 



And just 10 make cenain that you 
gel full use out of your system, 
nationwide fidd service support is 
available at amodest extra cost. 



Scries 5000 with 64KB Dynoinie RAM, 
dual j" double demity drives, CP/M 
OpcTHdng SyBlcm, Wordstar, Mall-ME 



:wis 



0^ 



I^V You also get the 
■ popular CP/M 
" C^wrating System 
(from Distal Research), 
12-slot bus for easy 
expansion, a Z-80A CPU for powerful 
performance, 2 serial and one parallel 
interfaces,64KB of dynamic RAM 
with in-built error detection capability, 



including as standard a 
powerful Word-Proc«ssing 

package (Wordstar),aMaibngaiid 
Ij^lterwriting pack age (Mail-Merge) 
and the flatastar Data Base Manager. 
All these packages are widely accepted 
and professionSly written by 
Micropro International. 

Being CP/M based, the system with 
suitable configuration will also run the 
business software developed by (for 
instance) Graffcom,Peaehtree, 
Paxton,etc. 

It will also run a wide range of 
languages - Basic, Cobol, Fortran, 
l'ascai,Al'I^Algol,C .Lisp, and Fonh 
and will suppon a wide range of add- 
on S-100 devices, such as floating point 
processors, Prestel interfaces,speech 
synthesisers .digitisers and ploliers,etc. 



Thr flwnc Byatcm with quad dnvca La 

place of the douUe deiuily drives £2230 

Add-on double density drive £290 

Add-on quad drive £405 
PeriidieFalB: 

Televkko 912C VDU £595 
BIbit 1«DX VDU with Wnrdslar 

keyboard fgM 

OKI MknUne 80 printer £595 

Toia 810 150cpg printer £1450 



FQUINOX 

COMPUTER SYSTEMS LIMITED 
Kleeman House, 16 Aiming Street, 
New Inn Yard.London EGA 3HB 
Tel:01-7392387/9& 01-7294460 



I You thought we | 
I were conceited. § 




lerminal and printer is 
STALL Ihen creates a ci 
ol Wordstar for Ihe user 



istalledl through 

OS" l)8B 92 

lervion 2 10 de 



Functions of Woidslat 

U'pes and does not need to bother about 
fitting the words onto lines. The teit is 
displayed on the screen as it is Ivped in. 
As soon as a word passes the right mar- 
gin, tlie woni being typed is moved to 

is redisplayed, left and right justified. 
The page settings default to an A4 page, 

ttngs to allow different page lengths or 

Tlje user can also specify that a new 

or, if fewer than a specified number of 
lines remain, when the end of a para- 
graph occurs. Headings or footings may 
be spedSed and these may include the 
current page number. The number of 
lines before and after the heading and 
footing can be changed, 

\ horizontal line of dashes is ^hoivn 



n the sc 



It the pi 



page s 



!hthe< 
of me being edited 
any, thai is curren 

On almost all p 

keoul. On proporl 



Package 



opposed to overtyping and replacing he 
existing text) or to delete a chara e a 

plete block.' Commands also esist lo 
move a block of text, to copy a block, lo 
delete a block or to output a block to disk. 






;r (this is 



useful U 



ng a table). The colun 
taos are set are shown on a secona iir 
of the screen together with the currei 
left and right margin settings. (This Iir 
is called the ruler line and may be su] 
pressed by the user if it is not used, sini 
this will free an extra line for text]. Con 
mands also exist to find or replace a sttin 
of characters, or to read or write to ( 
from additional files, and to set or to n 



Fourd 



if help ar 



?l displays 



Whenever text is added or deleted. Thus 
the user can see exactly how the text will 
fit onto pages when it is printed. The 
page break display can be disabled to al- 
low one more line of text lo be displayed 

the screen (the status line) displays the 
page number, the bne and column at 



Some IQ-IM 

TEC Model 571 
Televiden 913 

Printers Support 



can BACKSPACE 



helpk 

commands on the lop pan of the screen 
whilst edidng is in progress. This is mosl 
useful for beginners and avoids Ihe 
necessity of referring to the manual. 
Since the one-character commands are 
quickly learnt, the user soon does not 
require these to be displayed all of the 



fflabio'iei 

Diablo JM(V:650 

Half-Lme^Feed Printeia 

NEC 5500, with MicroPro I/O Master Boa 

Diablo Hy-type II 1345, 1355, 1355WP. wi 

Qume Sprini 3. with MicroPro TO Mast 



scnpls, su. 
pitch; [pica, elil 
ber of characlci 
height (6, 8, or 
inch) and alter 
themiore, whe 

characters if a 



addition, bold fan 



erally requires in excess of 4BK of 

Whenever a file is not being edited, 
Wordstar displays the directory, ie. 

well as the list of commands). During 
editing the directory display is usually 
tarned off but Wordstar allows the file 
directory lo be displayed on the screen. 
Hardtvare Supported 

Wordstar supports Ihe following list of 
video terminals and video boards which 

knowledge using the program INSTA 
provided The INSTALL program p 
vides guidance for instalhng other t 
minals and boards, although techni 
knowledge will be required to do this, Ii 



164,000 characters per disk), a fast ZSOA 
■ cenlrai processor unit running al 4 MHz. 
and the industry standard SlOO bus 
which allows a wide range of standard 
boards made by other manufacturers to 
be plugged inlo the computer. The ma- 
chine has been extremely reliable, and 
entirely satisfactory, and is amongst the 
most cost effective in its class, A number 

equaUy well. 

Videthdisplay and Keyboard: 

Initially a Lear Seigler ADM 3A visual 
display unit was used. Ttiia is small, 
smart looking, has a 12 inch screen dis- 
playing 24 lines of BD characters. It is cur- 
sor-addressable, and has upper and 
lower case characters provided as an op- 



Tiinal c 






advantages in that the character matrix is 

tiave true descenders, and no highlight- 
ing is possible on the screen (no inverse 
video or half intensity). We have replaced 
this by an S.D. Systems VDB 80 X 24 
video board plugged into the computer's 
SIOQ bus. The board displays 24 lines of 
80 characters. It has extremely high qual- 
ity characters formed fmm a matrix B dots 
' and 12 dots deep, and the lower- 



e Chan 



s have 



good 



le of highlighting 
nethods: either blinking, underlining or 
coiillnutd on page SO ► 



Ggeveke 
electronics 

New MODEL 630 

LETTER QUALITY PRINTING AT REALISTIC PRICES 




• Interchangeable Metal/Plastic Print Wheels 
•Automatic Bi-directional Printing •Word Processing Options 
•DiabloOualityand Reliability 'Paper Handling Accessories 

FOR INNOVATIVE DISTRIBUTION TO OEMs 

'all //S..Gevel(e Electroiilcs Itd.RMC Hdiisg. Vale (arm Rl Waking 04862 71337 
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■ onstanl and frequent exh 
J over the lasl thirty years a 
Sports, pay, productivity, 



MANA&ERS 
CAN MAUL MICROS 



The first, tha 
cupants of pan 



rfurfes and value 



cments, viz the oi 

re is no shortage i 

one of inappropria 
rather than, sa; 



Of course generahsatians arc dange 
ous; the conclusions may not apply 
agriculture, entertainment, the fina 



i and p. 



le other 



that prevaiLng 

these fields are 

S0/2Q rule probi 

nectssaiy levels of performance and 8C 

not. Desponding though this is, at le; 

the 20% provide a possible prospect 

uplift for the remainder. 

[f atti hides and values are inappi 
priale and we seek to modify them s 
nificantly, then tiecause they have 



[S] '@ fTfiTl 



3rd/4th Study Tour-U.S.A. 



Microprocessors 
in Action 

Advanced Information Technology 



;n adequate levels of entrepreneurial flair Japanese 

md spedaUsl skiUs. Widespread obEer- """"^ ' 
ifation reveals three areas of outstanding 

mportance, "'^e n 

■"■ " ■ pathy - the apti- peoples 



[rating with, the h 






10 great pains la b 



dons simply confirm 
udes and values in 
right ones. Fareto's 
applies: 20% achieve 



les a managerial team that understands changcot gills, 
IB felt real wants of employees as distinct '™ ;^" y.^Jf"" 
om how they re^l to prolonged unful- [^^1 °"^^ iJi^ 



field of markedng Iain Dale, 
arketing Director of Dale Electric 

s from the December 198D issue 
'artered MfcJuiEica/ Engineer. 



ice spenoingi 

|bimJ 



orked alongside a |a- agpession in the sense of a 
r, we nave competed sonal desire for changing tli 
' f lapan^se manufac- f^^ ,f,p ^^^^^ ^ j^ ^^ ^ 



mples 



' ^ Firstly, the best oversea; 

like UK sectors, whether or 
al formula of their competition are ft 
Tout pene- regarded as models to b 
larkei with kept abreast of or caught up with, i 
>rBparanon ondly, the definition criterion of effective 



nanagerr 






)f the I 



lO longer 
return on capib 

ation in every 






I e arid Bnnsh curiosity and objective thinking; low 

1. 1 L L [I. K irui witli Arabmar premiums on habitual thinking and 

lie punctual tiny minded )a prejudice. 

1= polos apart from the Bedoum xhe third area of need is conscious per- 

progret' in a way an a g^nse of how memlwrs of groups and 

urt. fl"e''|a^p'anese pr"ter^non-ve"- other in terms of the roles they occupy in 

ri,',-iF invanahly liave language decisions inherent in these tasks ought to 

iind it difficult lo relate to local be the starting determinant of these role 



aboul roles - in other words, organisaB 
structuring - seriously damages effectr 

fice: al 'Boor' level, Ihe comm 



Activities 



development in Britain, 10 the e> 



oft-experienced diicomfort of di 
subsidiary companies. 
Exhaustive reading o/ the av, 

etal guidance for dealing with 
organisational problem; this re' 



ices; and ineMtabh 
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trinsically associat 
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the choice of cerr 
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fii-ulQes or 


creating an oppo 


tunity for 




:he computer installer needs 
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isation re- 
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ide scale, together 
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An APL Microcomputer really makes 
most sense of all! 



APL Superbrain Complete System 

£1895 APL Mnemonics 
£2295 True APL Characters 



Full hardvvate and si 




MAPLE 8" 

DUAL FLOPPY 

SYSTEM from £2950 

Rental and Leasing Terms Available 



On-Site consultancy 
APL Waining courses c 
(in-house or off-site) 



1 advanced APL and APL tecfiniques 



APL Applications Software 



Tel: {0244)46024 
Almi or write 

» A P Ltd 

yormm, p.eepost 
tjimnptf Chester CH3 5YZ , 



^ 




Midas offer a highly 
sophisticated range of computeis. 
They come as a compleie package 
with software, a program 
designed for youi own speci^c 
business or application and include 

consullancv before and aAet 
installation, plus unlimited service 
from a nationwide team. 



Midas will train youi staff. 
check thai the system meets your 
exact requirements and suggest 
ways of reaping utmost benefit froi 



Midas computers meet even th' 
most demanding needs of a small o 
medium size business. For larger 
concents they will act as intelligent 
terminals at branches etc, working 
in conjunction with a 



You can buy oi lease, including 
piogramming, software and full 
service,feom as little as £40 per week. 

Wnte or ring today for details 

MDAS 

COMPUTER SERVICES UMTTED 
2 High Street, Steyning. 
W Sussex. BN4 3GG 
Telephone (0903) B13913 or 81 4523 
Telex B77886 



British ^1^ Micro computer systems, S100 IEEE cards and peripherals 

BRITISH MICROCOMPUTER IS ONLY A LONG TERM INVESTMEN 



Package 



Manaflement Intormation 



Richatil Waller 



Computerplan Software 

on 

Data General Nova 



■'Th- oily reviewer in town". lAlmoitI 
Anallier ' lulorial-cuni-rmicw from 
Waller. 

New Book-keepers start here 
■■■here are two sorts of people m the 



|-Dod Up iD-date production of an aK d 
tors lisdng should enable vou )□ ch 



le pencil and paper 
to be paid into the 
able as cleared in 









business is doing to him. 
Neither want to know about the other's 

thai B is fiddling about, and that he ought 
to be out selling, or manufacturing, or 
anything else useful. Man B cannot un- 
derstand how the A's of this world can 
e«ist without these vital facts. 
To satisfy Man A is not too difficult, 

doing the book-keeping. Some of the 
packages are not very good at producing 
From and I— ■- ' ..-.--- 



Cash Control 

Some people inherit good management 
tools, some build them for themselves, 
and, most frequently now-a-days, some 
people have better tools thrust upon 

ease, bank managers are becoming even 
more enquiring into business affairs and 
are requesting, or even requiring, better 
management accounting before they will 
commit more of their money into bigger 

the Cash Book. Better than manual 



th 






this b. 



Sheel 






Trial Balance which does i 



iroduce 



mafion can only be satisfied at the upper 
end of the market. Once you pay for com- 
puter hardware and software costing to- 
gether around £16,000 then there is a 



features are possible. This month 1 am 
looking at Computerplan software run- 
ning on Data General Nova and CS 
ranges of computers as typical of this 
class, 

juslificalion In routine book-keeping 
To repeat the reasons why people pay 



three 

possible to handle 50% more transactions with 
the samp staff by using a computer for Older 
processing, Invoicing, sa^es ledger, purchase 

• Td produce statements and listingB a few 



part of the Nominal 
is assigned where a 
laintained of all cash 



lahcaUy transferred over from 
tne casn Dook account. Thus at all times 
you can see both the true position on 
cheques drawn and paid in, and bank's 
position on cheques presented. 



When funds are short you have 

and postpone yet again payment for su| 
plies, 'Aged listings from Sales Ledgi 
and Purchase Ledger are a routine to 
for selecting these accounts for attentioi 
Besides these listings, Computerplan hy 
a flexible remittance cycle routine for o) 
timising payments. 

Order Control 



back to 



hday. 



then that is all vou get; fust 
chieflv to balance the hial bal; 
to the detail you have to refer 

On the Computerplan package u is as- 
sumed that you have adequate disk stor- 
age; at least 10 megabi/les is normal, and the 
detailed transactions are held for as long 
as you need them. Of course, there is a 
physical limit to actual disk storage. This 
facility is common to the whole nominal 
ledger; each account is tagged with a pull 
flag - "D" accounts are purged on de- 
mand, "P" at the end of each accounting 
period, "A" at year end, and "X" daiiy 
as soon as they have been listed. 

One of the aspects of banking peculiar 
to the UK is that even after a cheque has 
reached the bank you still have three 
days to saatch together the money until 
it is "presented". !t is therefore possible 
and even usual to play the system a little" 
and live for at least three days on funny 
money. Many packages provide a bari 
reconciliation. You check off the items in 
the cash book from the bank statement, 
and then can list out the unpresented 
items together with any discrepancies 
that have arisen, A daily bank statement 



?. To get thing is the 



ble. It is important not to hold up the 
processing of orders, but a list of orders 
received should be prepared, up to dale, 
at the end of each day. If there are delays 
in fhe handUng of the order paperwork 
at this stage you do have problems. Some 
packages do not give a verv clear day 
book. They do not have naines of cus- 
tomers and products in clear, and it is 
difficult for management to get an over- 

terplan listing is in representative order 
patched, nothing useful to the company 



expediting, and also to highlight orders 
awaiting credit approval; which 1 guess 
is yet another aspect not to be forgotten 
in a rush to sell something to anyone. 

led date, or above a specified value, and 






19 Cash 
conflict 



Profit VI 



cash and loog-lenn profit. Pressure for 
cash to pay the wages on Friday demands 
that you should sell todav any stock that 
you happen to have on the shelves at anv 
_j__ .. . ..I. --ligg ptoai at Ihe end of 



the< 



Dfyear 



should h 



Even 01 
will find 
the price 



days, 






is likely to de 
Do you know how much you a 
you run below purchase cost, or 



then you can see how much is available 
to be sold off lo realise cash, taking a e 

system does not back-order the ifems at 

marketing. 
Profitability by product is hailed by the 

solutely the key to success. You have lo 
build on your succtrsses. What is selling 
well and profitably today should be en- 
couraged Apart from this, a lot of time 
should be given to new products for to- 
shown up by Ihe computer. Computer- 
plan will, as will most of the other 
order entry packages, calculate profits by 
praSui.: and list them in a useful sequence 
withm product groups. 

Profit by Customer 

and calculate whether it is worthwhile 

counts, costs of giving credil, delivery, 

and management time, Pmfessionai firms 
do this all the time of course, but traders 
normally fiI^d itiere Is just hjo much data 



Management Infotmation 



menis or cost centres in the Analysis 
Ledger. This ledger can be printed 
every- which- way "" '■""' "■ ' "- 



3uld hav 



the 



ing on the disc 
by the bulk cus 
Computerplan 



Inherendy you feel that cus 
this could be true 



ilso help analyse all the 
to sales departments so thai 
whether any particular class 
Is profitable. 



Cost Control 



the overheads you 
nave to make on each pound of sales to 
slay profitable? 

If you have consciously decided to s 
off stock because it is no longer mark 
able at Ihe full price, Ihen ao be it. V 
have decided lo take a loss on these s; 
cific Hems, In the same way some "m. 
ginal costing" could allow you to give 
aw^y a little of the overhead contribudon 
and all the profit as a loss leader on a 
limited number of lines: a sprat to catch 
a mackerel, you hope; the customer may 
jusl feel encouraged to buy some of you 
more profitable lines at the same hme 

Most order-enhy packages p ov de 
sales volumes by product and producl 
group, 50 that you can see from dav to 
day which items are not selling. If v' 



lich will all be reviewed each year, hit- 
g the largest items of cost hardest and 

The way to control fiicd costs is before 
they are committed. Thus was bom the 
budget, prepared before the year starts, 
examining each item of cost, but also just 
why this particular area of the business 

VanabU-cosIs are more urgent. Any item 
of cost that is only incurred Iwcause an 
item is sold should be esamined with 
great care, Everv item that is sold means 



diei 



? false ei 



|u hfied avings — like a saving on pack- 
aging wh h doubles the breakages! 
On the omputer there are two aspects 

the total bill for things like telephones i^ 
rightly controlled on a company basis, A 
better telephone exchange, with direct in- 
ward dialling perhaps, or easier ways to 
transfer calls, or a more reliable service. 
or a call monitoring system to remind 
users that calls cost money particularly in 
the morning peak period! But ulUmately 

lents. If they want to make sales 
i on the 



deparCmen 



. No calls, no appointments. 



telephoni 

'"nalys 

flicting requii 

packages. Usually you assign separate 

in each department. Then there are more 
or less flexible ways to bring the total 
expense into one sum for the company 
accounts, and, in parallel, showing de- 
partment expense in a convenient form 
for the several individual managers. 
Computerplan has completely separate 

morandum" basis so that any expense 
that goes into the nominal ledger in total 






)1 dis- 



played for P 

with budgets "and comparatives for 

peiiod and year to date. 

What is not so good is that the Analysis 
Ledger is not controlled. So it is possible 



will ji 



t gel lo 



nthe 



company total. The Waller plan is 
everything, consciously deciding to code 
any non-departmental expense to a com- 
pany cost head, A manual check would 
then have to be made to see that the 
analysis ledger does control the tola) 
amount in the nominal ledger. (See panel 
fcr Computerplan commcnl (1). Editor). 

Once expense has been controlled by 
budgets, then most companies would 
also create budgets for sales and produc- 



ity anticipated. Variation m sales or pro- 
duction can have a very significant effect 

New Computer Users Start Here 

One of the agonising choices in the 
small computer marketplace is between 
the small business system (SBS) vendor 
and the major manufacturer. The SBS 
vendor is local to you, sells a product 
which IS sold worldwide, with software 
that looks quite satisfactory and can in 
addition be customised at very reasona- 
ble cost. The equipment is available off 
the shelf and can be insUlled very quick- 
ly. The proprietor is helpful and loiow- 
ledgeable. And it costs as little as £fiOGO 
installed and ready lo run. 

By contrast the majors sell a very sim- 
ilar product from their standard product 



ue in business. For the record the majors 
are Burroughs, Data General. DEC, Hew- 
lett Packard, Honeywell, IBM, ICL, NCR, 
Olivetti. Phillips, Wang. All very well- 
known names. All making similar profits, 
around 20% gross and lO^E net; and all 
offering sunilar service, post-sale. 
The argument is that because the SBS 

er. You must assess how much this 
means to you, bearing in mind the much 
lower first cost. One of the aspects of this 
decision thai I find interesting is that the 
less expensive SBS offerings are most 
likely lo be purchased by small business- 

thus not able to appreciate their very con- 



Maior Advantages 

The major manufachirers sell through 
branch offices, typically in the seventeen 
major cities. They are not iikeiy to col- 
lapse, and indeed spend consideraHe ce- 

and repulation to ensure continuing sales 



7 years. And the pi 
part of a range, so th 
products will be compatrblt 
models. Largi 
liable ■ ■ 



■oiiiid 5 to 
normallv 
■iy announted 



lachines 






compadble. Notable among the majors. 
Data General spend a lot of money mak- 
ing 5iJte thai there is a growth path for 
Iheir customer base and the RDOS op- 
erating system is available from the Nova 
right up lo the Edipse. 

Marketing a range of computers also 
implies that there is a range of disks, 
printers, and displays and other periph- 






mthesa 



IS required. It is a shock that 
these peripherals are visibly priced at two 
or three times the price of peripherals on 
SBS offerings, but you will have to steel 
yourself lo the fact that the majors always 
price that way as part of their bundled 
service. The buzzword is "realistic 
pricing". 
Staff in the majors are generally paid 
noncy and are exposed to a ' 



d should end up 



ence. Technical and engineering staff 
from SBS vendors tend to migrate lo the 
majors. There again, however, the prc- 

to be king in his own castle. 



What you are really buying when you 
go lo a major is qualify control. If you are 
reasonably lucky with an SBS vendor 
then the product will be fme. But with a 
major there are established policies in 

as possible, and to move mountains if 
necessary to correct any boo-boos that do 



igned off by manage- 
ment for hardware, software, support 

long enough so that any loose ends can 
be sorted out. The programming 
languages and testing tools are designed 
for ease of application development, and 
because they sell more computers there 
is more money to pay for this software to 
be written and documented belter. The 
majors have enough staff and the internal 
disciplme lo send the right people ' ' 



imputei 



roblem. 



It is a formidable package. 

Dat) General 

puter manufacturer after DEC. Thev have 
sold aroiind 21100 computers m the UK 
Besides the seven sales o((j,es thev also 
sell through 200 system, him^es. Hie sort 



Management 



turers— which is the last thing anv of 
them do. Incidentally, only 29 of these 
systems houses are listed in the Which 
Computer index; which again I find in- 
teresting, DG will refer customers to their 
approved systems houses when anything 
other than standard off-the-shelf kit is re- 
quired, and the systems house will take 
sole responsibilitv for both hardware and 
software, if that 






There 



parallel ranges of hard- 
The CS range handles COBOL, and 
the MicroNova and Nova range handles 
BASIC. COBOL is a more complex and 
sophisticated language and has required 
enhancements lo the RDOS operating 
system which anforturately do not allow 
use of BASIC. This tends to lock u'^ers 
into a particular range. 

CSIO and MicroNova systems start at 
around £7000 with floppy disks and extra 
cost for software. Although a number o 

users tend to install hard disks, the five 



CPU cost is overshadowed by the cc 
the peripherals, the cost of software, 
its customising, and the customer's 

dmputerplan market • ordet-e 

• invoicing, ■ punrhasing, ■ stock 
trol, ■ sales ledger, • purchase let 

• payroii, • general ledger, 

• financial repotting. They all intej 
together. Indeed, if you do not lak< 



mailing, subscription accounting, and a 
word processing package. There is a han- 
dv report-formatting package called Da- 



It IS likely that the price-list rate of ar 
ound £750 per package on the MicroNova 
and tl250 on the Nova 4X would be quof. 
ed higher by your supplier to cater foi 



your ' 



■. On the olher hand, ; 



1 plus 






changeable disk system being thi 
popular. Costs for this are in the £16,000 
range with two terminals. The Nova 4 
systems are all new, with the 4X svslem 
being equivalent to the CS50 and about 
the power of the DEC 11/44 

Being one of the 200 software and sys- 

hardware, Compulerplan both sell in 
their own right and also supply to 40 
other system houses. They are not 
unique in supplying accounting software 
on DG systems. There are at least another 
dozen gbod packages on offer, 
ificant Iha 



er's discount they hav 
down the total bundled cost for hard- 
ware, software and after-sales support. 

Some of the software is quite sopiiisti- 
caled. Dealers I have spokett to have re- 
ported that they have found some bugs, 
probably in parts of the system that no 
one else had yet gotten round lo using 
before. Most of Ihese dealers have added 
on new features that they believed use- 
ful, and it seems quite easy to do this. 
Computerplan state in the manuals Ihat 

tomising for any user. For the price they 



Typica 



wiUpi 






-and 



I expect 



you had been dealing with an SBS ven- 
dor. The reasons are dear: they do have 
a range of powerful systems available foi 
■■'e. they do not want lo be blamed for 
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Is of modification are ar- 
progranuner day, and the 
time to deliver tends to be governed by 
the time it takes to do this work. Around 

Compulerplan software, mostly in the 
BASIC version, some in the COBOL ver- 
sion, [See panel for Compulerplan comment 
121. Editor), 

Conclusion 
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u could do a Ic 
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APPLICATION SOFTWARE 



3LEM IDENTIFI CATI C 




u 



SUBROUTINES 



JARGON FLOWCHARTING FILE LAYOUTS 



FINDING YOUR WAY THROUGH THE 
COMPUTER MOZE CJIN BE ALMOST IMPOSSIBLE 

The BIM/MCL HANDS-ON seminar 

getting to grips with Mini Microcomputers 

is a goad way to start 



CDlmcL 




See how solid our backing is. 




Each back issue costs 60p 

(including postage and packing) 

Write to: Computer Age 
4 Valentine Place London 5.E.1. 



DON'T MISS OUT ON THE 

ComputerAge 



please forward t 
I Address 



jnclose a cheque/postal order for £7.20 (Please 
ake payable to Computer Age Limited, 4 Valen- 
le Place. London. S.E. 1.) 



PAXTON 
BUSINESS 

DESK 
BREAKS 

NEW 
GROUND 



IT'S COMPREHENSIVE 



-— BUSINESSMEN — 

Complete Systems supplied to your 

Business now on real Computers 

with a tufi 12 month warranty 

Ti £3950.00 
T) £3700.00 
■n £3700 00 
n £3000.00 
n £2950.00 
P,O.A. 



Word-Processing 
IntBgrated Accounts 
Solicitors Accounts 
I nsursncs/ Estate Agents 
Stock Control 
Bespoke Systems 
Full 64K Superbrains, 320K or 700K. Qur 
Sprint 5 Oaisywheel Primers, Paper Tigi 
Dol Matrix Primers, Diskettes C20 per 
Dusl Covers £4.00 



jPiEmmfl Lw 



0480 85 262 
.MICROCOMPUTER SYSTEMS FOR ALL BUSINESSES 




bi^rrd that ttie additii 



■h frei 



This 



econd (video boards 
. is tctallv flicker and 
rd 15 used lo dnve 



ard 
provides a connector for a keyboard. 

The keyboard chosen was a Cherry 
Fro. This is robust, has a positive feel and 
an ALPHA LI3CK key {which is essentia! 
mputing jobs other than word-p 



e feal 



cessing) 

keyboard (gel your dc 



t the 
undefined 
inside the 
I do this!). 



cursor, scroLLing up cr down, deJedr 
character or a word, etc. This wiL p 
ably require a PROM to be programi 

expert. Some video terminals have : 
arate keys for moving the cursor. TI 
keys are coded lo conform with the A! 
codes for these hjnctions. II should 



without 



have found Wordstar lo be 
y useful package. It is easy 
n equipment usii 



advantages, hut proper installation re- 
quires some specialist knowledge. (It wilt 
work with Wordstar configured as an 
ADM JA but does not give highlighting). 



High QuaUti) Prinlits: 

The three main high quality printers 
are the Diablo range, the Qume Sprint 
and the NEC Spinwriler. The first two 
are daisy-wheel printers and the last is a 
Ihimble printer. All give excellent quality 
printout, since the printed characters are 
formed from the impact of a moulded 
character, rather Ifian a combination of 
dots from a matrix. The style of the print- 
ed characters can be changed merely by 
changing the daisv wheel or the print 
thimble. This is as" easy as changing the 



facilities are available. The documenta- 

sight the size of the manual might strike 
fear into a prospective user, The valuable 
menus of help which are displayed on 



a typewr 



d the. 



AdTortifiers Guide ^^T,ts^^)^!T^^^s«u, 
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le computer power you need ni 
in-DU(lt capability tor future expansion anu 
adaption as demands and requiremenls change. 

The choice is wide. Cromemco's S- 100 bus 
construction provrdes (or expandabie memory 
capabiiity and the widest choice and luture 
options in peripheral support. 

Now ttiere is the exciting range of Cromemco 
High RssolulJon Colour Graphics Systems. 



Applicatlonal Versalility 

Cromemco's CDOE Operating System 
supports proven, well documented Software tor 
Business, Industry, Science, Research and 
Education; COBOL, RPG II, f^acro Assembler, 
16K and 32 BASIC, FORTRAN IV, LISP, 
RATFOR. Word Processing and Data Base, 
are all included in the range. 

Now, there is the new CDOS compatible, 
Gromiji Multi-user Multitasking Operating System 
which opens up new avenues in application and 
for Cromemco Syslem Users. 



comart 



NORTH STAR BUSINESS SYSTEM 



WORD PROCESSING 

STOCK CONTROL 

INVOICING 

SALES & PURCHASE LEDGER 

ETC. ETC. 




EX-STOCK 



PROVEN RELIABILITY 
1 YEAR GUARANTEE 



HKvt ProessslnB : 
^TCrnon computer It 

Televideo TVI-912c VDU 

NEC 5510tl RO Spinwrilef with vertical lia^u ■■ 

Package price (ificluOing allcablesi 1 4450.00 

FBEEi! -WORDSTAR plus CP/MwilhabovKbv=i,i„, 

Package price with WordStar customised kevtioard .-r £ 170.00 

Package price with quad capacily drives and 3.2 CP M , + £ 300.00 

INVENTORY System 

Horizon computer (64K RAM. 2 D'D drives) 

Televideo TVI-91 2c VDU 

Anadex DP-9500 Printer, 150 cps, logic-seeking 

INVEMORYSvstemwithSalesandPurchaseManagemeni. 

Package price lincludingail cablesi £3845.00 

Package price with quad capacitv drives + £ 280,00 

Package price with NEC RO Spinwriter * tractors ., + £ 880.00 

Mini-floppy Timesharing Systsm 

Horiion computer ie4K RAM, 2 quad capacity diives) 

Anadex DP-9500 Pf inter 

Switchboard 2S-' 2P 1 .0 card with 4K RAM 

Micro Mikes Release 5.2 Timesharing Package 

Package price lincluding all cablesi £3545,00 

Package price with NEC RO Spinwriter + tractors .., * C 880.00 

Hard Disk Timesharing System 

Horizon computet I64K RAM. 2 quad capacitv drives] 

Anadex DP-9500 Prinler 

Switchboard 2S ^2P I D card wllh 4K RAM 

Morrow 26Mb Hard disk package i MicroMikes JoeStiare. 

Package price (including all cables) ,,. £6795.00 

Package price with NEC RO Spinwnler i tractors + £ 880.00 

PLEASE WRITE OR PHONE FOR LATEST PRODUCT CATALOGUE 
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CJR MICRciTeK CO. LTD 

D?GlfELDEVIcllLTO 

FYLtlE MfCE^olMPUTER SERVICES 

THEtfARDCoSIs 
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IML^K^BONDAINITD 
'fifus MICROSYSTEMS LTD 



ilNTERAM 



